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SUMMARY

This report is an extension to NACA Technical Note 4063 and pre-

sents equations, tables, and figures at Mach numbers from 40 to i00 for

use in the analyses of perfect-gas flows with a ratio of specific heats

of 5/3. The tables present the values of useful dimensionless ratios

for continuous one-dimensional flow and for normal-shock waves as func-

tions of Mach number in increments of 0.i0. Curves are shown for the

Reynolds number per inch and the mass-flow rates as functions of Mach

number and stagnation temperature, and for the helium viscosity as a

function of temperature. Assumed stagnation temperatures are from

i_000 ° R to 14,000 ° R.

INTRODUCTION

Helium tunnels are now firmly established as an important research

tool for the study of hypersonic-fluid-dynamic effects. (See, for

example, refs. i to 12.) Moreover, continuing efforts are being made

to extend the Mach number range of this type of facility to support

research associated with return from lunar and planetary missions. An

example of recent efforts in this direction is contained in reference 13_

where tests in a Hotshot-type wind tunnel using helium as a test medium

have been made at a Mach number of 65.

Reference 14 has recently been published and lends support for the

analyses of helium flow at very high Mach numbers. However, reference 14

shows curves for only certain flow properties in the flow field and on

the surface of cones and wedges. The purpose of the present report is

to extend the tables and figures of NACA TN 4063 (ref. 15) from a Mach

number of 40 up to i00 in order to provide a useful reference work for

the perfect-gas flow properties of helium and to supplement existing

work such as reference 14. The imperfect-gas effects which may occur

in helium flow under certain test conditions are not accounted for.

Examples of imperfect-gas effects are discussed in references 12 and 16.



SYMBOLS

A

a

Cp

Cv

M

m

NRe

P

q

R

T

V

V o

.7

cross-sectional area of stream tube or channel, sq ft

speed of sound, ft/sec

specific heat at constant pressure, ft2/sec2-°R

specific heat at constant volume, ft2/sec2-°R

characteristic reference length, ft unless otherwise indicated

Mach number, V/a

mass flow, pAV, slugs/sec

Reynolds number, pVZ/q

pressure, lb/sq ft absolute unless otherwise indicated

7 , ib/sq ft absolute
dynamic pressure, _ pM 2

gas constant, ft2/sec2-°R

absolute temperature, OR

speed of flow, ft/sec

maximum speed obtainable by expanding to zero absolute pressure,

ft/sec

ratio of specific heats, Cp/C v

absolute viscosity, slugs/ft-sec

Mach angle, sin_ I 1 deg

Prandtl-Meyer angle (angle through which a supersonic stream

is turned to expand from M = 1 to M> 1), deg

mass density, slugs/cu ft
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Subscripts and superscripts:

t total conditions (that is_ conditions that would exist if the
gas were brought to rest isentropically)

condition just upstream of shock wave

condition Just downstreamof shock wave

free-stream condition

critical conditions (that is, conditions where local speed is
equal to local speed of sound)
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2
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FUNDAMENTAL FLOW EQUATIONS

The fundamental flow equations are applicable for all perfect gases

and have been given in many publications (notably, ref. 17). In refer-

ence 15 (NACA TN 4063) these flow equations were presented again for

completeness, and the specific constants to use in the equations were

given for 7 = 5/3. Inasmuch as the present report is an extension to

NACA TN 4063, the flow equations are not repeated in this report.

The values of the parameters calculated from the fundamental flow

equations are given in table I for the Mach number range of 40 to i00
in Mach number increments of 0.i0.

VISCOSITY RELATIONSHIP

The equation for the determination of the viscosity of helium was

obtained from reference 18. This equation, converted to units of slugs

per foot-second, is plotted in figure 1 for a range of temperatures

from 1,O00 ° R to 14,000 ° R. The converted form is as follows:

= 7.173(T) 0"647 x 10 .9 (i)

Equation (i) is an empirical expression which represents the viscosity

of helium to better than 1 percent in the temperature range from about

7.2 ° R up to about 2,000 ° R. Its applicability at higher temperatures

is not known because of the absence of experimental viscosity measure-

ments. Nevertheless, equation (i) has been used herein to calculate vis-

cosities (and, subsequentlY3 Reynolds numbers) at the high temperatures



considered in this report. The viscosity results (fig. i) and the
Reynolds number computations (fig. 2) should, therefore, be used with
caution pending viscosity measurementsat higher temperatures.

REYNOLDSNUMBER

The Reynolds number is defined as follows:

pVZ
NRe -

The parameter can be put into the form

L

2

0

i

2

NRe 1.938M_ x 107 x Pt
(2)

through use of the helium-viscosity equation (eq. (1)) and other

fundamental relationships. In equation (2), Pt is in pounds per

square inch absolute, the characteristic length Z is in inches, and

T t is in degrees Rankine. The graph of equation (2) for the Mach number

range of 40 to lO0 is presented for various stagnation temperatures in

figure 2. The curves shown in figure 2 are based on the value of Pt

of unity to facilitate their use.

MASS-FLOW RATE

The mass-flow rates per unit test-section area are presented in

figure 3 as a function of the Mach number and stagnation temperature.

The equation used to calculate the values of the mass-flow rates was

derived from the continuity equation by using the ideal-gas law, the

speed of sound relationship, and the perfect-gas expressions for the

isentropic-flow ratios P/Pt and a/a t. Substitution of the values

of 7 = 5/3, R = 12,438 ft2/sec2-°R, and Pt = i ib/sq in. absolute in

the derived equation yielded the following form for the mass-flow rela-

tionship in helium:



I°667  -2 (3)

As a matter of interest, the hypersonic approximation for m/A is

L

2

0

1

2

m _ I_ (4)

A

Equation (4), obtained from equation (3) by omitting the numeral one

from the parenthetical term, gives mass-flow-rate values within one-

half of i percent of those calculated by using equation (3) for the

range of temperatures and Mach numbers considered herein.

CONCLUDING REMARKS

This report is an extension to NACA Technical Note 4063 and pre-

sents equations, tables, and figures at Mach numbers from 40 to lO0 for

use in the analyses of perfect-gas flows with a ratio of specific heats

of 5/3. The tables present the values of useful dimensionless ratios

for continuous one-dimensional flow and for normal-shock waves as func-

tions of Mach number in increments of O.10. Curves are shown for the

Reynolds number per inch and the mass-flow rates as functions of Mach

number and stagnation temperature, and for the helium viscosity as a

function of temperature. Assumed stagnation temperatures for calcula-

tire purposes are from 1,O00 ° R to 14,000 ° R.

Langley Research Center,

National Aeronautics and Space Administration,

Langley Air Force Base, Va., February 12, 1962.
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TABLEI.- VALU_ FOR RATI_ OF

M P/Pt p/p). ! T/T t a/_ q/Pt A:/A V/V 0 V/a*

40.00 3,1515Fv06 O.flO96E-Ok O.19TtE-02 _.k326E-01 0,2020E-0] 0.2k91F-03 0.9991 1.99313

40.10 0.1_9_-06 0.8036E-0_ 0.1562E-02 0._315E-01 0.2005E-03 0.2472E-03 0.9991 1.99_1_

40.20 0.1_75E-_6 _o7976E-04 0.1553E-02 0.4305F-01 0.1990E-03 0.2kS4E-03 0.9991 1.99315

40._0 0.1_60E-0_ 0.7917E-0_ 0.18_4E-02 0._294E-01 0.1976E°03 0.2k_6E-03 0.9991 1.99816

40.kO 0.1_2_-06 0.7089E-0_ 0.10_5E-02 0._283E-01 0.1961E-93 0.2_15E-03 0.9991 1.9951G

40.50 0.1_24E-0_ 0.7501E-0_ 0.1526E-02 0._273E-01 0.19_7E-03 0.2_00E-03 0.9991 1.99517

40.60 3.1_07E-06 O.77_SE-O_O.151?E-02 0.4262E-01 0.t932E-03 0.2382_-03 0.9991 1.79515

_0.70 0.1590E-Oh 0.7686E=0_ 0.1508E-02 0._252E-01 0.1918E-0_ 0.236_E-03 0.9991 t.9q519

40.80 0.1373E-06 O.7630E-Ok O.1Fq�E-02 0._1E-01 0.190_E-0_ 0.23kTE-0] 0.9991 1.99320

kO.90 0.1356E-06 O.757_E-Ok 0.1790E=02 0.4231E-01 0.t090E-05 0.2350E-0_ 0.9991 1.99521

kl.00 0.1340E-05 0.TSi�E-Ok 0.1781E-02 0._221E-01 0.t576E-0] 0.231]E-03 0.9991 1.99522

k1.10 0.1_2]_-06 O,T464E-O_ 0.1TT]E-02 0._210E-01 0.1063E-0_ 0.2_96E-03 0.9991 1.99523

41.20 O.'I30TE-O_ 0.7_IOE-0_ 0.1T64E-02 3._200E-01 0.18_9E-0_ 0.2280E-0] 0.9991 1.99_23

kl.30 0.'1292E-_ 0.7387E-Ok 0.1756E-0_ O.hl9OE-01 0*18_6E-03 0=226]E-0] 0.9991 1.9952_

hl.40 0.1276E-06 O.750_E-O_ 0.1Pt_/E-02 O.klSOE-01 0*102_E-03 0.224TE-0] 0.9991 1.99525

_1.$0 0.1261E-06 0.7281E-0_ 0.1739E-02 0._170E-01 0.1010E-05 0.22_1E-0_ 0,9991 1,99526

_1.60 O*1_k6E-06 O*7179E'Ok 0.1131E-02 O.klbOE-01 O. IT�TE-O_ 0.2215E-0] 0.9991 1.99527

_I.TO 0.1231E-06 O.71k7E-O_ O.1722E-02 0._150E-01 0.1784E-03 0.2199E-0_ 0.9991 1.99828

_1.80 0.1716E°Ob 0o7096E-0_ 0.1714E-02 0._1_0E-01 0.1_71E-03 0.21_3E-0_ 0.9991 1.99529

kl.90 0.1202E-0_ 0.70_6E-0_ 0.1706E-02 0._130E-01 O.1750E-O_ 0.2150E-0] 0.9991 1.99827

k2.00 0.1158E-06 0.6996E-0_ 0.1b_SE-02 0._120E-01 0.17_6E-03 0.2152E-05 0.9992 1.99830

k2.10 0.11T4Eo06 0.6946E-04 0.1_90E-02 0._111E-01 0.17_E-03 0.2157_-0] 0.9992 I .99551

k2.20 0.1160E-06 0.6897E-04 0.1582E-02 0._101E-01 0.1721E-03 0.2122E-0] 0.99"02 1.9_532

42.]0 0.1t46E-06 O.b_45E-Ok Oolb?4E-02 0._091E-01 0.1709E-03 0._107E-0_ 0._992 1.99535

42._0 0.1153E-06 0.6BOOE-Ok 0.1_66E-02 0._082E-01 0°1697E-05 0.2092E-03 0.9992 1.99553

k2.50 0.1120E-06 O.6752E-Ok 0.1_5_E-02 0._072E-01 0.1603E-03 0.2077F-03 0.9992 1.9953_

42.60 0.1102E-0_ 0.6705E-0_ 0.1680E-02 0.40_2E-01 0.1673E°03 0.2053E-0_ 0.9992 1.99538

k2.70 0.109kE-06 0._650E-04 0.15_E-02 OokOS_E-01 0.1662E-03 0.204_E-0] 0.9992 1.9983b

_2.00 0.1051E-06 0.6611E-04 0.15_E-02 O._OkbE-01 0.1650E-0] 0o203kE-03 0.9992 1.995]b

_2.90 0.1065E-06 0,_565_-04 0.1b_TE-02 0.403_E-01 0.16_E-03 0.2020E-03 0.9992 1.99557

4_.00 0.1055E-06 O.6S20E-ON 0.1&20E-02 0.402_El01 0.162TE-0] 0._006E_-03 0.9992 1.998_8

_3,10 O.'10k4E-08 0._47WE-0_ 0.I_12E-02 O.bOlSE-01 0.1616E°0_ 0.1992E_03 0o9992 1.99839

k3.20 0._032E-06 O.6_30E-OW 0.1505E-02 O.WOO6E-01 0.1605E-03 Ool�TBE-03 0._992 1.995_9

k_._O 0.1020E-06 0.6355E-0_ 0.1595E-02 0.3997E-01 0.159bE-0_ 0.1968E-03 0*9992 1.998_0

k],_O 0.1005E-06 0.6_1E-04 0,1590E-02 0._98_E-01 0.1585E-03 0.1951E-03 0.9992 1.995kl

4_.50 0.9969E-07 0.6_90E-0_ 0=1883E-02 O.39T9E-01 0.1572E-03 0.1938E-03 0.9992 1.99_2

43.60 0.9858E-07 O*6Z§SE-O_ 0.1576E-02 0.5969E-01 0.t561E'03 0o192kE'03 0.999_ 1o995_2

_3. TO Oo�T_SE-07 Oo_212E-Ok OolSbSE-02 O.59bOE-01 0.1851E-03 0.1911E-0_ 0.9902 1.995k.3

_oBO O.�b32E-OT 0.61_9E-0_ 0.1561E-02 0.5951E-01 0.15_0E°0] 0.1090E-0] 0°9992 1.99_4

k_°90 0.9523E°07 0.6127E-Ok 0.1554E-02 0.39_2E-01 O*tSZ9E-O] 0.1888E-03 0.9992 1.995k5

_.00 O.9_16E-OT 0.6086E-Ok O.tS_TE-02 0.3933E-01 0.1519E-03 0._87_E-0] 0.9992 1.995_5

kk.lO 0°9310E-07 0.60_5E-Ok 0.18_0E-02 0.39ZSE-01 0.1809E-0_ 0.1_60E-0] 0.9992 1,995_6

_k.20 0.9205_-07 0.600_E-04 0.15_3E-02 0.3910E-01 0.1_99E-03 O.18_7E-O] 0.999_ 1.998_T

4k.30 0.9102E-07 0.$963E-0_ 0o1_26E-02 0o390TE-01 0.1_09E-05 0.3B]_E-O_ 0.9992 1.995_7

4_.40 0.9000E-07 0oS925E-0_ 0._$19E°02 0.3090E-01 0.1479E°0_ 0. t022E-0] 0.9992 1o998_5

k_.SO O.B599E-OT O*5083E-Ok 0o1_13E-02 O._R_�E-01 0.1469E-0_ 0.1510E-03 0.9992 1.995_9

_o60 O._800E-_T O.SSk_E-O_ 0.1506E-02 0.3881E-01 0.1439E-05 0.179_E-03 0.999_ 1.995_9

_*TO O*_TO2E°OT 0.5803E-0_ 0o1_99E-02 0.30T2E-01 0.1k_�E'05 0.'1786E-05 0.9995 1.99530

_k.50 O,_606E-OT 0o5766E-0_ 0o149_E-02 0*30_5E-01 0.1k_9E-O_ 0.1/_4E_0] 0.9993 1.9985t

kk*90 O.BSII_-OT O.ST25E-O_ 0 .1_5bE-02 0.3858E-01 O. lk_OE-03 0.1T62E-O] 0.9998 1.99851

_5.00 0.5_17E-OT 0.5690E-01 0.1kT�E-02 0o38_6E-01 0.1k20E-05 0.1781E-031 0.999] 1.99552

_5.10 O._]2_E°OT 0.$6_2E-04 0.34T'SE-02 0.3830E-01 0.1kllE-05 0.17'_9E_0] 0.9993 1.995_8

_5.20 O._232E-OT O.S61bE-Ob 0.1_66E-02 O.]P829E-01 0.1kO2E-03 O.'1T28E-03 0.999_ 1.990_3

k5.30 0o0142E-0_ 0.5577E-04 0.1_60E°02 0°_821E-01 0.1392E-03 O.]rl_E_03 0.9993 1.99554

45._0 O._O5_E-OT 0.SS41E-Ok 0.1_53E-02 0.3812E-01 0.1383E-03 0o1705_-05 0.999] I.99585

kS.SO 0.7968E-OT O.S504E-Ok 0.1_7E-02 0.580kE-01 Ool3TN_-O_ 0.369kE-03, 0.9993 1.99555

_5.60 O,TSTSE-07 O,5460E-Ok 0.1_1E-02 0°5'796E-01 0.1363E-03 0.168_E-03 0.9993 1.998_6

45.70 0.7792E°07 0.3_32E-0_ 0.1_3q_E-02 0.3787E-01 0.1356E-05 0.1672E-0]I 0*9995 1.99557

45.80 0.TTOBE-OT O.3_gTE-Ok O./_ZBE-02 0o37_'E-01 0.1.3_7E-05 0o1661E-031 0.9995 1.999_7

_5°90 O.T52_E-O7 0.3562E-04 0._422E-02 0.3TT1E-01 0.1539E-08 Oo_ESOE-03 0°9995 1.995_8

k6.00 O.?3k2E-OT O.5327E-Ok 0,1416E-02 0._7_3E-01 0.1530E-0] 0o1639E-03 0°9995 1.99858

_6.10 O.7_60E-OT 0._92E-0_ 0.t_I10E-02 0.3755E-01 0.1321E°05 0o1629E-03! 0.999] 1.99539

_6.20 0.7380E-OT 0.525_E-0_ 0.1_04E-02 O. 8Tk-6_ o01 0. 1313E°05 0o1615E-03: 0.999_ 1.99560

_6.30 0,7301E-07 0._22_E-0_ 0.1398E-02 O.3T]SE-01 0.150_E-05 0.1608E-051 0.9993 1.99000

_b.40 0.7223E-07 0.5191E-0_ 0o1391E-02 0.3730E-01 0.12Q_E-03 0.1597E-03 0.999_ 1.99561

_.50 0.7I_6E-02 0.$157E-0_ 0._556E°02 0.3722E-01 0.1258Eo05 0.1_52E-0]! 0.9995 1.99561

_.60 0.7369E-07 O.SI2kE-Ok 0,1580E-02 0.3714E°01 0.1279E-03 0.157'7E-031 0.799_ 1o99862

_6._0 0.599_E-OT 0oS091E-04 0.1_7kE-02 O._TO6E-01 0.1271E°03 0.136TE-03; 0.9993 1.9956]

_6.80 0.6920E-OT 0o5059E°04 0ol360E-02 0.5695F-01 0.1265Eo03 0o1557E-031 0.9995 1.9956_

_6.90 _.6_6E-OT 0.5027E-0_ 0.1362E-02 0o3691E-01 0.1_53E°0_ 0.134TE-03i 0.9995 1.9956_

kT.00 0.STT_E-O_ O.k995E-04 0.1356E-02 0.3603_-01 0.12_TE-03 0.183?E-0_ 0.9993 1.99_6k

k7.10 0.6_02E-07 O.4963E°Ok 0.1380E-02 0.36TSE-01 0.1239E-05 O.I_2TE-O] 0.9995 1.99065

_7.20 0.6632E-07 0.4952E-0_ 0.15_$E-02 0.3667E-01 0.1231_-03 0.151TE-0] 0.9993 1.99065

47.30 0o6562El07 0._900E-04 0.13_9E-02 0.3659_-01 0*12_3E-0_ 0.1805E-0] 0°9995 1.99866

47._0 0._93E-07 0,_069E-0_ 0.1333E_02 0.3632E°01 0,1216E-03 0,1498E-0] 0.9993 1.9956P

kT.SO O.6_25E-OT 0._839E-04 0.1325E-02 0.36_4E-01 0.1208E°03 O.1k89E-O] 0,9993 1.9906P

47.60 O.6358E-OT 0._$00E-04 0.1322E-02 0.363_E-01 0.1201E-03 O, IkSOE-O] 0.9993 1o99068

_7o70 0.6292E-07 0._775E-04 0,1_17E-02 0.3629E-01 0.119_E°05 0._4T0_-03 0.9993 1.990_8

_7.00 0._226E-0_ O*_Tk8E-O_ 0o1_11E-02 0o3_21E-01 0.1100E°03 0.1461E-0]I 0*9993 1.99_9

_7.90 O.6162E°OT 0.4719E-04 0.1_06E-02 0o361kE-01 0o1178E-05 0.1452E-03 ! 0.9993 1.99_69!

Note: In these machine-tabulat_,d values, the notation E-06, fear example, indieal_s a mulliplicatian factor of i0 -6.

I

i..a
Po



OJ

0
c',J

I

FUI_DAMENTAL FLOW IrQUATIONB

/J, v, ]deg deg M 2 P2/Pl P2/Pl 'I"2/TI l_t, 2/Pt, 1 P1,2 _ Pl M

1._33 95.736 ).k_?T 1999.7 3.993 i 5_0.9 0.3562E-03 2550.6 kO.O0

I.*429 85.T1? _.l_k?_ 2009.9 2.993 I 5_3._1 0.5535E-03 2362._ kO. lO

• L_25 95.72T _.kk?? 2019.9 3.993 505.9 0.3509E-03 237'_.2 _,0.20

• 822 85.759 _.qk?7 2029.9 6.99_ 509._ O. _1_83F°05 2396.0 k0.30
1.618 95.71_8 3._;_7_ 2029.9 3.993 O. ]_5TE-05_,. 993 310.9 2597.9 kO.kO

i 1.1_15 85.759 3.q876 2050. I 512.5 i 0.3932E-03 2809.T k0.50

3.993 O.SkOTE-03 2821.T k0.60
1.1111 85. 769 3._T6 2060.2 I 516.0
l._OB 95.?50 ).k_?6 2070.b 3.995 519o5 O. 3382E-03 2k3_.6 b0.70

1.t_O _. 85.790 ).1¢_T6 2090.5 3.993 521.1 O. 23"5?E-03 2_85.6 k0.80

I._01 85.800 }.k876 2090.3 |.993 523.6 0.3332E-03 2_57.6 k0.90

1.398 85.911 i].k_T6 2101.0 6.993 526.2

1.39q 85.1321 ]. I,_T6 12111.3 5.993 529._

1.391 95.'851 ]. _,k 76 2121.5 3.993 531.3

1.38T gS._l _.k_?_ 2131.9 3.993 535.9

1.386 95.951 i). kbTh :21k2.2 !.993 536.5

1.2_1 EIS._J61 3.kk?6 2152.6 _.993 539.1

1.27'7 85._71 3.i_k?6 2162.9 _;. 993' 581.7

1.37_ 85.981 3. t_1_76 217].k 3.993 58_.3

1.2T1 95._J91 ).9_ 2181.3 i_. 995' 51_6.9

1.368 85.900 ). b1_76 219il. 3 6.993 51_9.5

1.36_ 05.�TO 13. kkf6 2208._ 3.993 552.1

1.361 85.9Z0 3._kT6 2215.3 3.995 55_.8

I._59 85.929 _.kk?6 2225.8 9.993 55T._

1.355 85._59 )°lJk76 2256.k 3.99_ 560=0

1.351 85.91t9 _o_876 2286o9 3.993 562°?

1.3_ g5.958 }.kk?6 225?.6 3.993 535.3

; • 311_ 85.969 3. tck 76 2269.2 3.993' 568.0

1 • 31_'2 85°97? 3. k1_?6 2278.9 3.995 570.?

1.339 85.986

1.356 85.996

3._GT6 2289.5 1_.99_ 5_3.3

3._T6 2300.3 3.993 S_6.0

)._,k76

_.kkr6

]._kr6

)._876

l. _¢kT6
'3.k876

1.333 96.0_5

1.329 96.0tk

1.32& 86.028

1.323 86.033

1.320 36._2

1.31_ 86.051

1,31_ 96._0

1._11 _6.069

1.308 |_.0T8

1.303 96.0_7

2313.0 15.999 575.7

1.302 96.096 3.h_76

1.299 86.135 3.b876

1.296 56.113 ).kk?6

1.293 36.122 _.k_76

1. 291 36.1 51 _. k k 76

1._98 _6.1_0 _.k876

1°_95 _6.1_8 _okk?6

11.29_ 86.15? _._876

1,27_ 16.¸165 _° _k_6

0.3309E-03 286q.6 81.00

0.'328_E-03 2891.7 _1.10

0.2260E-03 _893.7 91.20

0.3_37E-03 2305.9 _1.30

0.3212E-03 2518.D _1.b0

0.3190F-03 2533.2 81.50

0.316PE-01 23_2.k 81.60

0.51_5E-03 235_°6 81.70

0.3122E-03 236_.9 kl.BO

0.5100E-03 23?9.2 81.90

0.3079E-03 2591.5 62.00

0.305_E-03 2603.9 k2.10

0.5035E-03 2616.3 82.20

0.3012E-03 2529.7 k2.30

0.2992E-03 2681.1 k2.kO

0.2971E-03 2655.6 82.50

0.2950E-03 2666.1 k2.60

0.2929E-03 2_78.6 k2.70

0o2909_-0_ 2691.2 _2.80

0.2389E-03 2703.9 k2.90

0.2869E-03 2716.k kS.OO

2321.8 j3.998 $91°k 0.2889E-03 2T29.0 bS. lO

2332.5 113.09_ 59_.1 0.2829E-0327_t.7 85°20
238]._ 3.99_ 5_6.8 0.2910E-031273_._ _5°30

2358.2 13.99_ 5_9°6 O.2790E-O312T67.1 83._0

2365.1 i].99_ 592.2 0.2771E-08 I 2_79.9 85.60

2373.9 '3.99_ 5_.9 0.2TS2E-03 12792. ? 82.60

23g6.9 3.998 59?.7 0.2732E-03 2805.5 k3.70

Z39T.9 3.998 600.k 0.2715E-05 2819._ 85.80

2808.3 13.9'98 603.1 0.2696E-0_ 2831.2

_5.90

2819.? 6.998 605.9 0.26?BE-03 286_.2 k_.O0

?_50.B _.999 60_.6 0.2660E-03 2857.1 k_.10

2bkl. 9 3°99 k l 611o_ O. 2662E-03 2870.1 _k. 20

2k52.9 3.998 618.2 0.7628E-03 2883.1 kk.30

2k65.9 3o99_ 816.9 0o2606E-03 2896.1 kk.kO

2875. I 5.99_ 619.7 0°2589E-03 2909.2 _b.50

2886.2 3.99_ 622.5 0.2572E-03 2922.2 k_.60

2_97.k 3.998 625.3 0.255_E-03 2935._ kk.T_

2508.5 3.99_ 628.1 0.253_E-03 29_A.5 _k.80
2519°_ 3°99_!630=9 0.2521E-03 2961.T _ko90

2531.0 3.99_ 633.? 0.250_E-03 2976.9 95°00

2582.3 _.996 636.5 0.2_87E-05 2998.1 kS, tO

12553.5 i_.99_ 639°3 _.2kT1E-03 3001.k b5.20

:256_.9 I_°99_ 6_2.2

:1.273 _6.182 ]._876

1.271 _6.191 3.kkT6

1.26-8 _6._ 99 3.q_76

1.265 _6.209 _.k_76

1.262 16.216 _.kkT6 [75?6.2 3°999 685°0

1.239 16.2Z_ }._76 258?°6 t°998 687.8

1.25T 16.253 _._T6 2598.9 _.99_ 650.?

1.25_ 16.2_1 3._kT6 7610o_ 5.99_ 653°5

1.251 _6.2_9 _.k_16 2621.8 _.99_ 656._
1.2_8 _6.25T 3._kT6 Z63].3 _.99_ 16_9.3

_._6 _6._6_ _._6 _6_°? 3.99_

t.2_3 _6.2_3 _._?6 _656°2 2.99k

1.2_ _6.282 _?5 _66_o9 3.99_

1.23_ _6.290 _._?_ _6_9o_ _°99_

• 23_ 16.293 _._5 _2690.9 3.tHtk

• 232 16.S_5 _._?5 _2_2.6 _.99_

• _5_ 16°_1_ _._5 _1_o2 3o9_

1o_2_ _6._21 _._5 t723o9 _.99_

1.22_ _6.529 _o_ !?5_o5 5.995

°222 _6o53? _ _._5 _?_9o3 _.99_

).?kSSE-05 3018.7 85.30

3.2_38E-03 3028.0 kS. kO

)°2_22E-03 3061.k 83°50

}.280_E-03 3058.7 85.60

).2391E-03 3068.1 _5.TO

).2375E-03 3091.6 85.80

).2_60E-03 3095.1 85.90

662.1 1°238_E-03 3108.6 86.00

665.0 1.2329E-03 3122.1 86.10

66?.9 t.2_1_E-05 5135.6 _6.20

61_.8 1.?_89E-03 31_9.2 86.30

6?3,7 )°229_E-03 3162.9 k6.kO

616.6 1.2270E-03 3176,S 86.50

6/_9.5 i0._255E-0_ 3190.2 _6°60

6_2._ 0.2781E-03 5205.9 96.7'0

6g5.3 0.222_E-03 3217.6 _6.80

698.3 0.221_E-03 3731.9 86.90

1.219 _6.3_5 ).kkT5 12761.0 3.995

1.217 B 6.352 )._75 12T72._ 5.995

1.21_ B6.360 )._k?5 12T8k.5 3.995

1.211 _6.368 )._k75 12_96.k 3.995 700.0 0.215_E-03 3296.7 k7.30

1.209 _6°376 ).kk?5 :2309.2 6.995 705.0 0.21b3E-03 5300.6 k?.kO

1.206 86.353 1.qk_5 :7820.1 3.995 706.0 0,2130E-03 3318.6 87.50

1.20_ _6.391 ).qbT5 12821,9 _.995 _8.9 0.2116E-03 3328.5 _7,60

1.201 _6.]98 ).qk_5 2883.9 3.995 TI1.9 0o2103E-03 3362.5 b_.PO

I°199 _6.k_6 )._T5 2855.8 3.995 71_.9 0.2090E-03 2356.6 87.80

1.196 _6.813 t.k_?5 2861.8 3.995 FIT°9 D.2071E-03 23?0.6 87.90

691.2 0.2199E-03 32k5.2 k?.O0

696.1 0.2186E-03 3259.0 kT.lO

69?.1 0.2170E-03 3272.9 87.20
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TABL le 1.- VALUIr_ FOR RATIO8 OF

M P/Pt P/Pt T/Tt a/al q/Pt A*/A V/V 0 V/a*

_0.00 O._09OE-OT 0._609E-0_ 0.1300E-02 0.3606[-01 0.1171E-03 !0.1_3E-03 0.9995 1.99870

kO. lO 0.603SE-OF O._660E-Ok 0.1298E'02 0.3599E-01 Ooll6kE-03 O=lkSbE-03 0o999k 1.99870

k0.20 O.S9TSE-OT O.k631E-Ok 0.1290E-02 0=35911"01 0.1156E-03 O.Ik25E-03 0.999k i 1.99_PI

kB.30 0.5911E'OT O.kbOSE-Ok 0.128kE'02 O. 358kE-01 O. llk9E-08 O. 1k16E-O] 0.999_ 1.99872

kB.bO 0.2OSOE-OT O.kSFkE-Ok O* 1279E-02 O. _S?6E-01 O. I Ik2E-OS O. 1_08E-03 0.999k 1.99072

kB.50 10.5790E-07 O._5k6E-Ok 0.12TkE-02 0.3_69E-01 0.113'5Eo08 0.1 ]99E-03 0.999k 1.99873

bB.60 0.$73tE-07 O.bSlBE-Ok 0.1269E-02 0.3562E-01 0.112_E-03 0.1390E-03 0.999k 1.99873

_8.TO 0.5573E-07 _._kOOE-Ok 0.1268E-07 0.3_SkE-01 0o1121E-08 0.13_2E-03 1.999_ 1.999_k

kO.O0 0.5615E-07 I._OSE-Ok 0.125_E-02 O*3_,b/E-01 Oo11|kE-03 0.1373E-03 1.999_ 1.99_?k

k0.90 O.SS58E'O? t.k_SSE-Ok 0.1283E-02 O.3'S_OE-OI 0.1107E-03 0.1368E-03 ).999k 1o99878

_9.00 O.SS01E-OT O._kOBE-Ok 0.12_SE-02 D.3533E-01 O. ttO1E-O_ 0.1357E-03 0.999k 1.99575

k9.10 lO*Sk_6E-O7 O.kSB2E-Ob O*12kSE-02 1.3_25_-01 0.109_E-03 0.13_0E-03 0.999_ 1.99876

_9.20 iO.S391_-OT O.k_SSE-Ok 0.t2_8E-02 0.3510E-01 0.1007E'0_ 0.13_0E-03 0.999_ 1=99_

k9.30 0.5_3_E-07 O._329E-Ok 0.1233E-02 0,_511E-01 0.1081E-0] 0*1312E-03 0o999k 1.998T7

_9._0 0.5_E-O? O.bSO?E-Ok 0o1228E-02 O,3_OkE-01 O.|07kE-O_ OiI_2_E-OS 0.999% 1.99_

_9.50 0.5229E-07 O,k_76E-Ok O.iZ2SE-02 0,_97E-01 0.I068E-05 0=_16E-03 0.999k 1.990TR

kO._O iO.Sl#?E-Or O._ZSle-Ok 0._21_e-01 0.3_90E-01 0,1061E-03 0.t308E-03 0.999ki1._9878
_9._0 0.5125E-OT O.k225E-Ok 0.1_1;3E-02 0.3_BSE-01 0.1055E-03 O.I500E-03 D.999_11.99_9

k9.80 0.537_E-07 O.kZOOE-Ok 0.120_E-02 O.3_T6E-01 O. lOkOE-03 0.1292E-03 0.999ki1.99fi_9

k9*90 0.502_E-07 O°k1?kE-O_ Oo1ZO3E-02 0.3_69E-01 0.I0_2E-03 0.12_5E-03 0.999k 1.99080

SO*O0 O._OT]E-OT O.klkOE-Ok 0.1199E-02 O.Skb2E-01 0.1036E'05 O*I2?TE-O] 0.999k 1.99800

S0.10 O°_9?_E-O? O.kl2SE-Ok 0.119_E-02 0.3kSSE-01 0.1030E-03 0.12_9E-03 0.9@9b 1.998_1

50.20 O.kOTSE-O/ O.klOOE-O_ 0.1189E-02 O.3_kBE-OI 0.10_kE-03 0.1262E-03 0.999k 1.99801

S0.30 O.t82_E-O? O._O?SE-Ok 0.118kE-02 O.SkklE-01 0.1018E-03 0.12SkE-03 0.999_ 1.99_02

SO.bO 0._?79_-07 O.kOS2E-Ok 0.1100E-02 O.Sk_E-01 0.1012E-03 0.12kFE-03 0.999_ 1.99_0_

S0.50 O._T32E-O? ).kO20E-Ok 0.11?SE-02 O.3k_fE-01 0. I006E-03 0.'1219E-03 0.999k 1.99_82

SO.bO O._8_E-O? O.kOOkE-Ok 0.1170E-02 O.SkZIE-OI O*9998E-Ok 0o1232E-03 0o999k 1.99_03

50.7'0 O._bOE-OT O.39BOE-Ob 0.|166E-02 O.3_ikE-Ol 0.993"9E-0_ 0.1225E-03 0.999k 1.99_8_

SO,_kO O.kSO_E-O7 0o3957E-0_ 0.11_1E-02 O.3kOOE-01 O.9_OOE-Ob 9.121_E-03 0.999k 1.99_8_

50,90 O._SkOE-07 D.5933E-Ok 0.1157E-02 0.SkOIE-01 O.9fi_2E-Ok 0.3210E-03 0.9_9k 1.9900_

51.00 0._05E-07 0.3910E-0_ 0.1|52E-02 0.339kE-01 0.9?6SE-Ok 0.t203E-03 0.999_ 1.99805

$1.10 0._;61E-07 O._BOOE-Ok 0.11_E-02 0.3380E-01 0.9TOOE-O_ 0.1196E-03 0.999_ 1.99_08

51.20 O._llOE-O? O. 3B6SE-Ok O.llkSE-O210.3301E-01 0.96SIE-Ok I0.'1109E_-03 0,999k 1.9980_

SI.30 O.k375E-O? 0.SBk2E-Ok 0.1139E-02 O._3?kE-01 0.9S95E-Ok 0,1182E-03 0.999_ 1.99806

Sl*kO 0°_535E-07 Oo3820E-Ok O._LS"kE-02 0.33_E-01 OoOS_OE-Ok 0.11?bE-03 0.999t¢ 1.99_87

51.50 O._291E-OT O.S?OSE-Ok 0.11;_0E-02 O°SS_IE°01 0.9k_kE-Ok 0.1t_9E-0_ 0.999_ I*99887

51.60 O.k2kOE-OT O.37?6E-Ok 0o_1_5E-02 0°3355E-01 0.Ok29E-Ok 0.1162E-03 0.999_ 1o99807

51.?0 0°_209E-07 0.8_SkE-Ok 0.11_1E-02 O.]]k_E-O| 0.9_TkE-O_ 0.1185E-08 0.999k 1.99000

51.80 O.il6_E-OT 0.ST32E-Ok 0.111_E-02 0o33_2E-01 0°9320E-0_ O°lqkOE-03 0.999_ 1.9900_

51.90 O._I2_E'_? 0.STI1E-O_ 0.11113E-02 0._335E-01 0.9266E-0_ 0.1tk2E-03 0,999k 1.99_89

52.00 O.IO09E-O? O.3689E-Ok 0.1108E-02 0._329E-01 O°9213E-Ob Oolt]SE-03 0.999E 1.99889

52.10 O.b350E-O? O.3660E-Ok O.I101E-02 0.3323E-01 0o9160E-0_ 0.1129E-03 0.999k 1.99590
52.23 0._311E-07 0.36_?E-Ok 0.1100E-02 0.331_E-01 O.9108E-Ok 0.1122E-03 0.999k 1.99_90

52.301 O.]9TSE-O? O.3626E-Ok 0.1096E-02 0._310E-01 O.90S6E-Ok 0.1_16E-03 0.9998 1.99090

S2.kOi O,39SSE-OT 0.3_06E-Ok 0.1091E-02 0.330bE-01 O*900_E-Ob 0.1110E-03 0.9998 1.99_91

52.S010.]SOBE-O_ 0.3805E-0_ 0,1087E-02 0.$297E-01 0.8953E-Ok Ool_O_E-O_ 0.9992 1.99891

$2,60! 0._861E'07 0.SS_SE-Ok 0.10_3E-02 0.5291E-01 O.8902E-Ok 0°'1097E-03 0.9995 1.99_9_

52.70 0._25E-07 0.SSkkE-O_ 0.1079E-02 0._285E-01 O.O_S2E-Ok 0=1091E-0_ 0.9995 1.99892

52.80 0.37_8E-07 0.SS2kE-O_ 0.10TSE-02 0._279E-01 O.BB01E-Ob 0.10_5E-03 0.9995 1.99092

52.90 0°37S3_-07 O°SSOkE-Ok 0.10TIE-02 0°32_2_-01 O*_?52E-Ok 0.10TgE-o] 0.9995 1.99893

53.00 0.3718E'07 0.3_BSE-Ob 0.106FE-OZ O.3"266E-01 O*B?02E-O_ 0.1072E-03 0.9995 1.99893

53.10 0.3_3E-07 0.3_6SE-Ok 0.1063_-07 O.32bOE-01 O.0653E-Ok 0.1066E-03 0.9995 1.9909k

5_,20 0.3_5E-07 O.Skb_E-Ok 0.1359E-02 0.325_E-01 0.0605E-0_ O. IO_OE-03 0.9995 1.99_9_

53.30 O._lkE-OT 0.Sk26E-Ok 0.1055E-02 0o3_0E-01 0.OSS6E-Ob Oo_OS_E-03 0.9995 1.9909k

SS._O 0/5881E-07 O,_O?E-Ok 0.1051E-0_ 0._2_2E-01 Oo_S09E-Ok 0.10kOE-03 0°99_ 1,990_5

53.$0 D._SkFE-O? O._SBOE-Ok 0.10_7E-02 0._6E-01 0.8kblE-Ok O°]Ob3E-03 0._9@5 1.99_95

53.60 O.3SIkE-OT O.3_69E-Ok O.IO_3E-02 0.3230E-01 O.8klkE-Ok 0°10_7E-03 0o9995 1.99_96

58._0 O.$_R2E-O? O,S350E-Ok 0,1039E-02 O._2_kE-01 O°036TE-Ob 0.t031E-03 O.P99S 1.99896

$3.80 O._SOE-OT O. 353_E-Ok 0.103_E-02 0.3710E-01 O.B_21E-Ob 0.1025E-03 0.9998 1.9909_

53.90 0.3110E-07 0.3513E-0_ 0=10_2E-02 0.3212E-0t O.B27kE-Ok 0.1020E-0_ 0.9992 1.99097

S_.O0 0.3306E-07 0.3295E-0_ 0.1020E-02 0.3206E-01 O.8229E-Ob O._01kE-03 0.9995 1.9989T

5k.10 0.5385E-07 O.327?E-Ok 0°I02kE-02 0._200E-01 O,81BSE-OE 0.1008E-03 0.9995 1,99R90

S_.20 0.332kE-01 O.3259E-Ok 0.1020E-02 0o319kE-01 O.81_BE-Ok 0.1003E-03 0.9998 1.99898

5k.30 O.S29_E-Ot Oo32klE-O_ 0.101_E-02 0.3188E-01 0.B093E-Ok 0.9973E-0_ 0.9998 1.99898

5kokO 0.326kE-07 O.S223E-Ok 0.1313E-02 0o3102E-01 0,00_9E-0_ 0.9910E-0_ 0°9995 1o99099

5k.50 0.32]_E-07! O.3208E-Ob 0.1009E-0_ 0o3176E-01 O.BO05_-Ok O.906kE-O_ 0o9995 1.99899

5k.bO 0.320_E-OT 0.3187E-0_ 0.1005E-02 Oo31TIF-01 0.7961E-0_ &.9010E-O_ 0,9998 1.99099

Sko70 O,3178E-_T 0o3170E-0_ 0*1_02E-02 0.31_SE-01 OoT@ITE-Ok 0.9756E-0_ 0.9992 1.99900

5k*fiO O.]|kSE-OTi O.3158E-Ok 0o9980E-03 0o3159E-01 O.7_TkE-Ok OoO?OSE-O_ 0*9995 1.99900

5k.90 0.]118E-07! O.S1]6E-Ok O.99kbE-03 0*3153E-01 Oo?B_IE-Ok 0.9680E-0_ 0.9998 1.99901

58.00 O,3_90E'OT 0.3119E-01 0,9908E-03 0.31_BE-01 O*TTO9E-O_ 0o9598E-0_ 0.9998 1.99901

55,10 O*_O&2E°OT O.3102E-Ok 0.9872E-08 0._1_2E-01 O.??k6E-Ob 0o_5_6E-0_ 0°9995 1,99901

55,20 O._OSbE-OT 0.3005E-Ok 0o9836E°03 0._1_6E-01 O,?70_E-Ob OoO_ObE-O_ 0.9995 1,99902

55.30 0*3007E-07 OoS060E-Ok 0*9800E°03 0.3131E-01 Oo?663E°Ok O._I_E-09 0°9995 t,99902

5S.bO 0o7980E-_? 0.3052E-Ok 0.9768E°03 0.3125E-01 0.7621E-09 0.9_92E-0_ 0°9995 1o99902

55.S0 0.7953E-07 O.303SE-O_ 0.9730E-03 0o3119E-01 O.7"SBOE-Ok Oo_SklE-Ok 0.9998 1.99908

$5.60 0._927E-07 0.3019E-Ok 0.9_95E-03 0o311kE-01 Oo?SkOE-Ok O._291E-O_ 0.9998 1.99903

55.70 O.2901E-OT 0.3003E-Ok 0.9_60E-03 _03100E-01 O.T_99E-O_ O._2klE-O_ 0.9995 1o99903

$5.00 0.2_?SE°07 0.298&E-_ 0.9_2bE-03 0.3108E-01 0.7659E-O_ 0,7191E-0_ 0,9998 1.9990b

$5.90 O.2_kOE-07 O.297OE-Ok 0,9891E-03 0.3097E-01 O.Tk19E-Ok 0.91k2E-O_ 0.9998 1.9990k

Note: In these machine-tabulatcd values, 1he notation E-06, [or example, indicates a multiplication [actor ol 10 -6.
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FUI_OAMZNTAL FI_OW KQUATI01qB

deg M2 P2/Pl IP2/Pl I"2/I"I Pt, 2/Pt, l Pt 2/Pl M

1,19k 86,kZ1 3,_kr5 28T9,? !3,993i 720,9 O, 206qE-03 I 338_,7 kS,0O

1,191 86,_28 _.kkTS 2891,8 3°995 T23,9 0.2051E-031 3398°8 k8,11

11,189 86,_36 3,kkTS 2933°8 _,995 726,9 0*2038E-031 3k13*0 _8,20

1,186 86._3 3._k75 2918,9 3,995 729,9 0,2026E-03! 3k27*t _8,30

11.18_ 86,_50 3._?S 29_?,9 3,998 ?_2.9 0.2013E-03! 3k_1*3 kS._O

1,181 86,k0fl O,k_TS 29_0,1 3,998 736,0 0,2001E-03! _k5_,6 kS,SO

1,1T_ 86,665 O,kWF$ 2952.2 ]o998 F_9.0 0,1989E-03 I 3k69,8 k8,60

1.1_7 86.¥72 O.kkT5 i 296k._ B,998 7_2.0 0.1976E-03 i 3k8_*1 k8=70

1,17_ 86,k79 Oo_kFS 29T6,S 3,99! ?_5,10, 1966E-031 3k98,5 k_*80

1,|72 86,_87 }*_7529_8,R 3,q95 7_8,1 0,1952E-03 3512,B k8,98

1,169 86,_9_ },kk75 3001,0 3,995 751,2 O,19qOE-03 3_27,2 k9,00

I,I$P 86,531 _*k_FS 30t3,3 3,99! T_q.3 0*1929_-031 3_kl,6 _9,1i

1.16_ 86,538 ),qk75 3025,5 _,998 rs7.3 0,191TE-031 3_6o_ k9,20

1.16_ 86.S15 3=_T_ ]0]7,9 3,995 768,b 0,1905E-03 i 3_?O.S _9.30
1.1_0 86,S_2 0°_5 30_0o2 _,99_ 76].S O.18qk_-03 3_88°0 b9._0

1,158 _6,5_9 0*_5 3062,6 3°995 766°6 0°188_E-03 I 3_99o5 _9,50

1,155 86,536 ),_?5 307_,9 3,995 T69,7 8,1871E-0] 361_, k9°60

1.153 _6.5q3 ).k_75 3087._ 3°_95 7?2.8 0.1860_-03 3628.7 69._0

1,151 86.350 _,_?S $099,8 _°995 775,9 O,18k�E-03 36_3*3 k?,80

1,1l_6 86,557 0,_?5 _112,3 _°995 779,0 0,1838F-03 3_57,9 k�,?O

1,11_ 86,666

1,110 65,6T0

1,108 86,677

1,102 86,696 3,_78

I,_ 8_,702 3,kkT5

1,098 86o7_9 3,kk?5

1,096 86°TI5 3,k_T5

1,093 86,721 0,k_?5

1°091 86,_27 10,_78

1,089 86,T3_ ),k_T5

1,087 86,7_0 j_,_78

1,088 86,7_6 i),k_?S

1,083 86,782 13,k_?S

1,081 86,758 O,kk?5

1,07? 86,7T0 O,kkTS

t,075 86°7T6 0°_k78

1,073 J86,_82 }°_kT5

1,071 186o78_ },_k?5

1.1_6 86.56_ _.kkTS 312_.7 B.995 782.1 0.182rE-03 3672.6 50.00

1.1k_ 06.571 i_. kkT5 3137=3 3.995 78_. 3 Oo 1816E-03 3687,3 $0.10

I.I_I 86.578 )._75 31_9.8 3.095 788.k 0 .1805E-05 3T02.0 50.20

1,139 86,88_ 13,_k75 3162,k 3,995 771,5 0,1T�_E-03 3716,8 50,30

1,137 B_,_91 :3,kkTS ]17k,9 3,995 79_,? 0,1783E-03 3731,6 50,kO

1,13_ 86,598 3,kkTS 3187,6 3,995 7_7,8 0,1773f-03 _7_,_ SO,SO

1.132 86.6_5 3._?5 3200.2 3.995 B_I.O 0.1767E-03 3761.3 50.bO

1.130 86.Sll O.kkF5 3212.9 _.?93 83_.2 0.1TS2E-03 3776.1 50.T0

I.178 86.51_ 3.kkTS 322S.5 3.99S I 8_7.3 O. ?k?_-03; 3_91.D $0.80

1.126 86*575 O.kkT5 3238,3 8,995 I 810*5 0.1732E-03 3806.0 50.90

1,12% 86,$31 3,k_?5 3251*0 $,995 81.3,7 0,1721E-03 I: 3821,0 $1,00

1,121 86,638 3,k_75 3263,8 3,995 816,9 O*IF11E-031 3836,0 51,10

1.119 86.6kk 3.kk?5 3276o$ 3.99_ 82_.I 0.1701E-03 i 3851.0 51.20

1°117 86._51 O.kkT5 3289._ _,995 873.3 0.1691E-03 3866.0 51.30

1.115 86.6_7 i0._75 3302.2 3,?98 826.5 0.1682E-03 3881.1 51.k0

iO,k_78 3318,1 _,993 829,7 0o1677E-03 3896,2 51,50

iO,_kF$ 3327,9 _,99Si 832,9 0,1662E-03 3_11,b 51,60

_._?S 33_0,9 _.996 836.2 0.1653E-03 3926.6 $1°70

_._7S 3383,8 1_,996 _39,k 0*16_3_-03 39_1°8 $1.80

0,_78 3366,8 !3o996 8k2.6 0,163_E-03 _95T,0 $1°90

3_79.7 3.99_ 8k5.9 O. t62kE-03 3972.2 52.00

3392.8 3.996 8_9.1 0.1615E-03 3987.S 52.10

3k08.8 8.996 152o_ 0°1606E-03 _002.9 $2.20

3_18.9 3°99_ 885.7 0°1$96E-03 _018.2 $2.30

$_31°9 3.996 888.9 0.1587_-03 _033.6 _2._0

_kS°l 13.996 86_.2 0.157_E-03 _0_9.0 $2.50

3_$8.2 i_°996 868°5 0.1569_-03 _06_.k 82.60

$kFI.k !3°99_ 868.8 0.1_60E-03 _079.9 82°70

3_8_.$ 3.996 872.1 0. ISSUE-03 _095._ $2.80

3k9?°8 3,_96 875°_ 0o1$_3E-03 _t10.9 $2.90

3811,0 3°996 878.7 0.153kE-03 k126.S 53.00

382_._ 3.996 882.0 0.1528E-03 _1k2.1 83.10

3837°$ 3.9_6 8_5°3 i0.1517E-03 _157.7 $3.20

3580°9 3.996 888.? !0. IS08E-03 _173.3 $3°30

386_.2 _.996 8?2.0 0.1500E-03 _189.0 53.k0

357T.6 3.996 898.3 0. t_92E-03 _20_.7 83.50

3590._ _.996 8_8°7 0.1_83E-03 _220°_ $3.60

1.06T 86.800 3o_k75 360_._ 3.996 932.0 0°1678_-03 _236°2 53.78

.068 86._6 )°_?S 36t7'.8 3.?96 905._ 0.11_67£-03 _282.0 $3°80

• 063 _6._12 0._F5 {3631.3 3.996 _38.8 0.1q5_-03 _267.8 53°90

_o_61 86_1_ _._k_ 136_.7 _o_96 _o_ _.1_1_3 _83o6 _o_

• _ 86o8_ _._ 36_8.3 _o??6 _o_ _o1_3_83 _?9o_ _.1_

1._5_ 86.838 _.k_78 36_1o_ 3°??6 ?18.? _o1_3_3 _315o_ _o_

1._ 86o_36 0o_ 368_o_ 3o_6 ?_.3 _.1_7_3 _331o_ 8_o38

1o_5_ 86°8_ 0ok_7_ 36?8°? 3o_?6 _.7 _o1_1_3 _3_o_ _o_

1._81 86o8_7 0o_8 371_6 3o_6 _?oI _o1_11_3 _363o3 _k._

1o_ 86o_ _o_73 _7_6._ _o_?6 93_o_ _.1_3_3 _3_?°_ _o6_

1._8 86o8_ 0o_7_ 3_8?._ 3.?_b _3_o? _o13_6_°_3 _3?_o_ $_o?_

Io_L_ 86o86_ 0o_k7$ 3783o_ 3o9?_ ?3?.3 _o1388_3 _I_o8 8_o8_

_o_ 86°_7_ 0_7S 3_87._ 3o_6 ?_o_ 8.1_8_3 _o6 _o_

I.Ok2 86.3T6 3.k_75 3781.0 5.996 9k6,2 0.1373E-03 kk_].8 58.00

t.0k, O 86.882 O._?k 379_.8 3°Q96 9_.6 0°1366E-03 _k57°9 S$.10

1.038 86.88T 0._?_ 3808.5 3°996 983.1 0.1_SSE-03 _76°1 58.20

1.836 86.893 _._?k 3822.k _.996 936°$ 0.1381E-03 _?2.k 53.30

1.03_ 86.899 _._kT_ $836°2 3°_96 960.0 0.13_F-03 _608,6 58._0

1.032 _6.9_ _._T_ 3850°1 3°_96 963.5 0.1_36_°03 k52_.9 55°50

1.031 86o910 io._kr_ 3863.9 3.996 966°9 0.1329E-03 _S_1.2 $8.60

1.029 86._15 _._k?_ 3877.9 3.996 ??O.k 0°1322E-03 _587.6 55,70

1.02_ 86.721 )._kT_ 3891.8 3,996 973.9 0,1315E-03 _87_.8 58.R0

1.028 86.926 8._?_ 3908.8 3.996 97T._ 0.1308E-03 k898._ 55.90

i
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TABLE I.- VALUES FOR RATI(_ OF

M P/Pt P/Pt T/Tt a/at q/Pt A _ IA vtv 0 V/a*

56.00 0.252_E-07 0,29550-0 LI 1.95570-03 3,30910-01 0.7379E-0_ O. 90930-0'_ 0.9995 I. 9990_,

56.13 0.2F990-37 0.2919E-0 t_ 0.952]E-03 CI, ]0860-01 0.731100-0_ O.90bSE-O_ 0.9995 Io99905

56.?0 0.7?TkE-OF 0.292]E-0 I_ 0.9k090-03 O. 30800-01 0.73010-0_ O. 09970-00. 0.9995 1.99_05

56.30 0.27k90-07 0.29080-0k 1.91_560-03 0.3075E-01 0.7262E-0k 0.89k9E-0_ 0.9995 1.99905

56._,0 .27250-07' 0.2e�ZE-O=* 1.9_Z20-03 0.30700-01 0.72Z_-0_ 0.e9020-0_ 0.99_5 1.99906
56.$0 0._7010-07 0.2877E-0k 0,9]09_-05 O. 306kE-01 0,71860-0_ 0,083_E-0_ 0.9995 1,99006

56.60 0.26770-07 O. 28620-0_. 0.9 ]$60-03 ,.3059E-01 0. ?1 _,BE-Ok 0,8808E-0_ 0.9995 1.99906

56.70 0,255kE-02 0*78q70-09 0.91230-03 O. 305]E-01 0,7110E-0 I_ 0,87610-0_ 0.9995 1.99907

56.80 0.26]1E-07 0.20320-0_ 0.92900-03 0.30k80-0| 0=70720-0_1 0.8715F-0_ 0.9995 1,99707

56.90 1.2608E-07 0.28170-0_ 0.9258E-03 Oo 301_5F-01 O. 70 _SE-CI_ O. 85P,90-0_ O. 999¢J 1,99907

57*00 0.|585_-07 O. Z_]O2E-Ok 0.922f, E-03 O.]O]TE-OI 0.69980-0k 0.862kE-0_ 0.9995 1,99908

5P. IO 0.25620=07 0.27070-0_ 0.9193E-03 0.3032E-01 0*69620-0_ f)=85790-0_ 0.9995 1.9970_

57.20 O. 25_00"07 0.7775E-0k 0.9161E-03 O. 30770-01 0*69250-0k ). 85]_E-0_ 0.9995 1.99908

57°30 0.25180"07 O=2TS_E-Ok 0.91290-03 0.30210-01 0.6809E -0 t_ OoSkfi�E-O_ 0.9995 1.99909

57.k0 0.2¼960-07 0.2?l'tiE-Ok 0.90970-03 0.301610 -01 0.605]E-0k 0.8_I_'SE-O _1 0.9995 1.99909

67.50 1.2_TqE-OT _*Z7300-0_ 0.9_66E-0] 0.3011E-OI 0o60180-0_ 0o8_010-0_ 0.9995 1.99909

$7.60 ).2_530"07 0*2715E-0k 0.903_E-03 1.30060-01 0*6_02E'0_ 1._5570-0_ 0.9995 1.99910

57,70 0.?_32F-07 0.27010-0k 0.900]E-03 0. ]000E-01 0o671_70-0_ O. 83 I1_E-0_ _,9995 t.99910

57.80 ).2_tlE-07 0.26870-0_ 0.09720-0] 0.29950-01 0.6712E-0k ).82710-0_ _.9996 t.99910

57.90 0.21900-07 0.26730-0k 0.09klE-03 0.2990F-01 0.66780-0_ 0o_2280-0_ 0.9996 1.99911

58.00 0.2570E°07 0.26600-0k 0.8910E-03 O, 29850'-01 0*66_]E-0_ 0°01860-0_ 0.9996 1.99911

58.10 ].2]1_90-07 0.26k60-08 0,00790-0] 0,79800-01 0.66090-0k O. 01#100-01_ 0.9996 I°99911

$8.20 0.2_29E-_7 0.76320-0_ 0.8_90-05 1,297_F-01 0.6575E-0_ 0,81020-0_ 0,9996 1.99911

50.30 0._3090-07 0.2619E-0h 0o8_190-03 0._9700-01 0.6Sh IE-0_1 0,80600-0_ 0.9996 1.99912

58*_0 0.22900-07 1.2605E-0_ O._TA_E-03 0.29650-01 0.65000-0k 0.8019F-0_ 0.9996 1.99912

50,50 0.2ZTOE-OT 0.25920-0 t_ 0._750E-0] 0°29590-01 O. 61'ThE-Ok ' 0*7978E-0_ 0,9996 1,99912

55.60 0.22510-37 0.25790-0_. : 0.07290-0_ 0.295kE-01 O,6kk-lE-O_l 0=7937F-0_ 0.9996 1.99913

$8o70 0.22320-07 0.25660-0_ 0.86990-03 0.29_90-01 O.6kO9E-Ok 0.70970-0_ 0*9996 1.99913

SS.RO 0,22130*07 0.25530-0_ ! 0.86690-0] 0o29_F-01 0.61760-0k 0.70570_'0_ 0.9996 1,99913

58,90 0,279_E-07 0. ?5k.OE-O_. O, 86_,t)E-O 3 0.29390-01 Oo63k'kE-O I$ 0.7817E-0_ 0=9996 I=99911_

59,00 0.2176E'07 0=2527E-0_ 0.0611E-03 0.293kE-0 I 0.631 lE-Ok 0*_7770-0_ 0.9996 1.9991k

59,10 0.2157E-07 O._S l_.E-Ok 0.85R20-03 0.29Z9E-01 0.62800-0k 0.7T]80-09 0.9996 1.9991k

59.23 0._1390-07 0=2501E-0_ 0.8_530-03 O. 29250-01 0*62_80-0k 0o76990-0_ 0*9:995 1.999111

59.30 0.2171F-_ 0.2_890-0k 0.852_E-03 0.29ZOE-01 0.62160-0_ 0.7660E-0_ 0°9@96 1.99915

59._0 O.210kE-Or 0.2kTbE-Ok 0.0_95E-03 0,2915E-01 0.61850-0k 0.7621E-0_ 0.9996 1 1.99915

59.S0 0.2086_-01 0.2k6kE-O_ 0.Bk67_-0] 0.2910E_01 0.515_E-0k I 0.7_83E-0_ 0.9996 1.99915

$9.60 0*2069_-07 0*2_,$10-0 I_ 0.81_300-03 0*2905E-01 0*512]E-01_ I Oo_'_,k_,E'-O_ 0.9`996 1.99`916

59.70 0,2_510-07 0.2_]90-0 I_ O.BklOE-O] 0.2900E-01 0.60920°0_ O. 76070-0k. ).9996 1.99916

59.50 0.2031_E-07 0.2_27E-0_ 0.83820-0] 0.28950-01 0.60620-06 O. 7_.690 -0_. 0.9996 1.99916

S9,90 0,201/E-07 0=2_15E-014 O, 0 _'I_E-O] 0,28900-01 0,60120-0k O. 7k]_2E-0_ 0,9996 1,99916

60.00 0.20010-07 O.Z_OSE-O_ 0.83Z60-03 _). 2886E-01 0.60020-0k 0.739_E-0_ 0.9996 1.99_ 17"

60.10 0.390kE-07 O. 2391E-Ok, 0.1_2990-05 0.28810-01 0.5972E-0k 0,73580-0_ 0.9996 1.99917

60,20 0.19690-07 O. 217'90-0_ 0.8271E-03 0.28760-01 O°S9k2E-O _, 0-73220-0 t_ 0.9996 1.9991/'

60.30 0,1951E-07 O. Z36TE-OI_ 0.82_kE-03 0.2871E-01 0.59130-0_ _). 72850-0_ O. 999`6 1.9901_

60._.0 0.19150-37 0.23550-0_ 0.0217E-0] 0.28660-01 O. 58830-0k 0o72_9E-0_ 0.9996 1.99910

50,50 0.1919_-07 0,2]_kE-Ok 0.81090-0] 0.2_162E-0 I O.S85kE-O_ 0o721]E-0_ O, 9`996 1,99910

60.60 0.190_-07 0.25120-0 _, 0.91620-0] 0.285}'E-01 0.60250-0k ! 0°71780-0_ 0.9996 1.99910

60.70 ! 0,18_9E-07 O*Z]21E-O_ 0._135E-03 ! 0.2952E-01 0.57970-0_ 0.'71_2E-0_ 0,9996 1,99919

5o.90 10.1_'7'20-07 0.2309E-0k 0o101090-0] 0.28680-01 0.6768E-0 I_" 0.7107E-0_. 0.9996 1.99919

60.90 O.q 859F. - 07 0 ° 22980-0L_ 0.n082E-03 Oo 2Br_6E-O t 0.571_00 -01_ 0°70720-0_ 0.9996 1,99919

61.00 O. 13k2E-Or 0.'22860-0 I_ 0.8350E-03 0.2838E-01 0.5712E-0k 0.?038E-0_. 0.9"995 1.99919

61.10 0.1_270-07 0.22750-0_ 0.0050E-03 0.283_E-01 0.568kE-0 I_ 0.70030-0_ 0.9996 1.99920

61.20 0.1_170-09 0.226_E-0k 0*8003E-03 0.2829E-01 0.5656E-0k 0.69690-0_ 0.9996 1.99920

61._0 0.t7970-07 0.22530-0k 0,79770-03 0.282110-01 0,56280-0_ 0.69350-0_ 0.9906 t.99920

61.1,_0 0.1_83_-07 O.22k2E-0k 0.79510-03 0=2R20_-01 0.660IE-C)_ 0.69010-0_ 0°9996 1.99920

61.S0 0.1768_-07 0.22510-0k 0.79260-03 0.28150-01 0.557_E-0k 0.68680-0_ 0.9996 1.99921

61,60 O* 175_-07 O* 2220E-0_ 0.79000-0] 0.20110-01 0.SS_7E-Ok 0,68_E-0_ 0,9996 1,7992 I

61o70 O. 17_00-07 0.22100-0_ 0.787kE-0_ 0.29060-01 0.55200-0_ 0=68010-0_ 0.9996 1.99_21

61°00 0,1726_-37 '3.21990-0 I_' 0._ 1590-03 0.28020-01 O. 5k.930-0_1 O= 67600-01_ 0.9996 1.99921

61.90 0.17120-07 0*218_E-0 t_ 0.7_2]E-0] 0.27990-01 O.6k66E-Ok 0067850-0_ 0*9996 1.99922

62,00 0o 16980-07 0.21700-0k 0o7798E-03 0.27930"01 O._kkOE°O II 0.67030-0_ 0,9"996 1.99922

62.13 0.15_SF-07 0.7167E-0k 0.7773E-0] _.27080-01 O.S_lkE-O_ 0.66_10-0_ 0.9996 1.99922

62.20 0,16710-07 0.21570-0k O.T_kBE-O] 0,270_E-0! 0oS388E-8k 0.66_90-0_ 0.9996 1.99922

62.30 0.165_E-07 0.21k60-0_ 0,7_230-03 0.27790-01 0053620-0 I_ 0.66070-0_ 0,9996 1,99923

62. _,0 0,16_50-07 0o2t360-0k 0.76990-03 0o2775E-01 0.53360"0_ 0.65750-0_ 0.99@6 1,99923

62.50 0*16110-07 0*21260-0k 0*757kE-0] _1. 27700 -01 0.5311E-OV_ 0.65_kE-0_1 0.9995 1.99923

62.60 0.16180-07 0.21160-0k 0.70500-03 3.27660-01 0.52850-0k 0.6512E-0_ 0.9996 1.99923

62.70 0,16060°07 0-21060 "01_ 0.76250-03 0.27610-01 0o5260E-0k 0.6k01E-0_ 0.9996 I • 999L:Pil

62*80 0 .'15930-0 T O, 20960-0k. 0o70010-03 0.2757E-01 0,52160-0 II Oo6k$OE "_'1_ 0°999"6 1,9992k

62.90 O.1180E-OT 0.2086E-0_ 0,757/_-03 0.77S3E-01 0,5210E-0_ 0 o 6620E "0_ 0.9995 1.9992k

63.00 0.1560E-07 0o20760-0_ 0,7553E-05 0.27_80-0! 0.51050-0_ 0.61890-0k 0.9996 1o9992_

65,10 0.1555E-07 Oo 20660-015 0.75290-03 O, 27k110-01 0.51610 -Oft 0 • 6_$9E-01_ 0°9996 1,99925

63.20 0.15_30-07 0.20560-0_ 0,7505E-03 0.27_00-01 0.51360-0_ 0o6_90-0_ 0.9996 1.99925

63,30 0.1S31E-07 0*20k6E-Ok 0 = 7 k..B 2E-03 0,27_E-01 0.5112E-Ok 0,62990_0_ 0,9996 1,99925

6]._0 O. 13190-07 0.2037E-0_ O. 7_$8E-03 0o27310-01 0.59880-0k 0,6269E-0_ 0.9996 1.99925

6]=S0 0olS070-07 0.20270-0 I_ 0o7_3_E-03 0.272_E-01 0.506kE-0k 0,_2_00-0_ 0,9996 1.99926

6_.60 0.1_95F-07 0.2015E-0_ 0.7_f 1E-03 0.27220-01 O*50kOE-Ok 0.6210E-0_ 0.9996 1.99926

63.70 O,I_�kEoOT 0.2008E-0k O.75AgE-03 0.2718E-01 0.6017'E-0_ 0. 61810-0*4 0*9996 1o99926

63.80 O. I9720-07 0, 19990-0_ 0.7_650-0] O, 2711_E-01 0._9930-0_ 0.61520-0_ i 0=9996 1.99926

63.90 0.19610-07 0.1_090-3k 0.7]_20-03 0o27100-0| 0._9700-0_ 0*6123E-0_ 0.9990 1.99927

Note: In these ma(hme-tabulated values, the notation E-06, for ex_.mple, indicatcs a multiplication factor of 10 -6,

I

0
t-a
FO
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o,J

I
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FUNDAMENTAL FLOW EQUATION8

deg I deg

1.02"3 ] 16._52

1.021 I 16,?_T

1.018 L _5.9_8

1.016 I 16o953

1.011, I _6.959

1.012 ] _6.96_*

1.011 I _5.?T0

1.009 I _6.9T5

I.OOT I 86.280

1.005 I 86.986

Io0.05 [ |6.991

I.C02 I |6.996

1.000 I |7.001

0.998 I _7.006

0.996 _7,012

0.995 BT.01?
0.993 _7.022

0.991 i _?.327

0.9_0 ! B7,059

0.988 I _7,o5r

0.986 I _7.0_3

0.9_S I DT.O_O

0.985 I 97.053

0.981 I 89.05A

0.9?9 I 8T.O5S

0.gTB I B7.068

0.976 I B7.07]

0.97_ I BT.OT8

0.97'3 I 8T.083

0.991 I

O.970 I

0.96B I

0.966

0.965

0.95.]

0.961

0.960

0.95_

0.957

0.955

0.953

0.952

0.95O

0.9k9

0.gk?

0.9186

0.9_

0.91_2

0.9kl

0.939

0.93B

0.936

0.93_

0.933

O.932

O.93O

0.929

0.927

0.926

0.92_

0.921

0.920

0.9T8

0.9IT

0.915

0o91k

0°91Z

0.911

0.9_9

0.9_8

0.907

0.905

O. 9f)_.

0.902

0.901

0.900

O. 89_8

0.897

i

M2 P2/Pl

|919,7
3.k_T_ 1953,81
_.bk7_

O.k_t_ 39T5.9

3._7_ 5990.1

O.k_f_ _00k.2

)._tg _018.k

3.kk7_ k075.3

3.k_?_! k089.5

3._k?_ k105.9

)=kq_ b118*2

|.kk7_ _182.6

3._7_ klk6.9

}*k_7_ _161.k

}._T_ k175.8

3.kYTk k20_,?

3._?k k219.3

3.kkTk _2_8,k

_._r_ _262.9

3._k?_ k277.6

).b_Tk _292.2

3.k_?k _306_9

3.bk/k _321.5

3.k_T_ k556,3

8T.088 3.k_tk k351.0

87.09_ )._?k k565.8

87._97 _._?k k380.5

8?.102 3.kk?_ k393._

BT.107 3.kk7_ k_10.2

87.112 l_*_bTk bk25.1

87/117 |.kkT_ kk39.9

87.122 3._?_ kk5_9

87.1_? 3.k87_ kk69.8

87,111 ).k_T_ k_8_.8

87.136 3-_?_i_k99-71

97.1_1 3. k_?_ [ k51_.8

97.I_ I 3. k_7_ _529.8

9T.150 / 3._k7_ kS_k.9
87.135 3.kkrk k559.9

9T.160 3._k_k k595.1

_T.15k |*_kT_ _590.2

87.t69 0. Q_7_ _605=q

_?.lTk O*bkT_ _620.5

87.1T8 _.k_7_ _b35.8

87.133 3.h_?k k651.0

87.192 )*kk_ _6B1.5

87.19T ). hk?k !_696.9

87.231 )._kT_ _712.2

87.206 3.qkTk _727.6

B?.210 3.4k7_ _7k2.9

87o215 ).kb?_ k758._

8?.219 3._9_ _773.8

8?.22k )*k_?_ _789.3

87.228 ).kk7_ k_Ok_T

RT.7_3 3o_7_ k820o3

8T.259 3*kkTk _835.8

87.2_2 )*k_Tk _851._

8?.?_6 )._kg_ k866.9

8?,751 3*kk9_ k082.6

8T._55 _.k_T_ k898,2

97.259 ).k_t_ _91],9

87,25k 3*b_T_ k929.5

87.268 3.kk?_ k�k5._

B7._?2 3._k7_ k961.0

87.2TT O*k_?_ k996*8

09.251 ).k_7_ k992.5

8T._85 3._?_ 5008.k

87.29k 3._T_ 50k0.1

8t._98 3._?_ $055.9

87.302 3._k7_ _071.9

87.]_r )._k?_ 508T.8

_7._I )*kkTb 5103°8

'2/Pl I _/T[ Pt s/Pt,1

5*9961 980.9 3.1_01E-03

_.9961 98_.k 3*129_E-0]

_=996_ 987*9 3.'128?_-0_

_.9961 991._ 3.12806-03

5.9961 99_.9 0o'12_E-03

_°996] 99"8.5 0.'126TE-03

5.9951 0_2.0 D.1260E-03

i.9951 035.$ D. 125_E-03

_.995I 009.1 0*=12kTE-03

_.996] 1012*6 0212b06-0_

_.996J 1016.2

_o9961 1019°8

_.9961 102].3

3,99_J 1026*Q I

5.9961 10_0.5

5.9961 105_.1

3.9961 1087.7

_.9961 I0kl.3

3.9961 I 0 _,_. 9

5.9961 I0_8.S

3=996i 1052.1

].996! 105_,8
3.995 1059._

3.996 1063.0

_.996 1066*7

5.995 I010._

_*99f IOT_.O

_.99? IOTT.7

8°997 1031*3

3.997 1085.0

3.9971088.T

_.99? I092._

3.999 1096.1

3.999 1099.8

5*997 1|03._

3.997 1137.2

5.99_ 1110.9

g.997 Illk. T

_.99T 1118.k

_.997 1122.1

_.999 1125.9

8.999 1129.6

3*997 11_3.k

5.99_ 1187.2

3,999 11_-0.9

8o99T 11_8=S

_.997 1152.3

8*997' 1156oi

8.99_ 1159.9

_.999 116].7

3*99 T 1169*_

3.999 1191._

3.999 11_5*2

_.999 1199°0

5.997 t182.8

3.99_ 1186.T

3*99_ 1190.S

_o999 119k.k

_.999 1193.5

_o997 1202ol

8o999 1206.0

_*999 12C'9.9

5.99_ 191_=8

_.99? 1217.7

3.999 1221.6

5.99_ 1225.5

5*999 1_9°_

_.99? 123T. 5

5.999 1_1o2

_oq�T 12_5.1

5°997 12k9.1

I.99T 1255o0

3,99T 1157.0

).999 1261.0

8*99T 1289*9

5.999 1268.9

5°99_ 1292°9

8.999 1_76.9

?t,2/Pl

_o68 _:__:_ 86.20
k656o] 58._01

1_1512.8 S6._Ol

_89._ $6.801

_706.0 56.601

_722.7 56.701

_939.3 56.801

k756.0 56.90!

0.125_E-03 k?72.8 5T*OO i

0.'1227E-03 k989.5 $7.10

_.'12216-03 _806*5 $_.20 1

0.121kE-03 _823. I 57.30 1

0.12086-0_ _8_0*0 ST.kOi

0.12026-03 _856.9 57.50

0.1196E-05 _873.8 $7.60

0.1189E-03 _890.7 57.70

0.118]E-05 _907.7 5T.80

0.11776-031 _92k.7 57.90

0.11216-031 _9_1.7 58.00

0.116_E-0_1 _958.8 i 58.'10

0o1159E-03[ k975.8 _8°20

0.1188E-0_L 9992.9 58°30

O.11kTE-03L 5010. I 58._0

0ollb16-031 5027.3 58*80

0.1135E-03i 50_k.5 58.60

0.1130E-031 5061*T 58.T0

_.112kF-031 50T8.9 58._0

0.11186-0_J 3096*21 58*90

0.11136-031 5113.6 $9*00

0.1107F-031 5130.9 59.10

_.11fllF-O_l 51_Ro5 $9°20

0.1096F-031 5165.7 59.38

0.109DE-03] 5183.1 59._0

0.10856-031 5200.6 59.50

O. IOT�F-O5J 5218.1 59.60

O. I01_F-031 5235*6 59.70

0.1069_-031 5253°2 _9._0

0*I063_-03i 5270*7 59.90

I
0.1058E-03 8288.3 60,00

5806.0 60.10

0.10536-03 53_|.k
O.10kTE-O_ 8323.7 60.20

0.10_2E-0_ 60.30

0°1031E-0_ 5859. 60*kO

&.1032E-0] 5676.g 60.SO

0.1029_-0] 539k.6 60.60

0o1022E-0_ 5k12.5 60.70

0.10176-0_ $k30.3 60.80

0.1012E-0_ 5_8.2 60.90

0.1007E-03 5k66,1 61.00

0.1002E-03 5k8_.0 51.10

0.99706-0_ 5502.0 61.20

0°9921E-0k 5520.0 61.30

0._8736-0k 8538*0 61.b0

0.9825E-0_ 5556.0 61.50

0*99776-0k 557_.1 61°60

0.97306-0k 5_92.2 61.70

O*96_SE-Ok 5610.k 61*80

0o9636E-0_ 5628*6 61.90

0.9590E-0k 56k6.8 I 6Z.O00.95k3E-Ok 5665.0 62.10

0.9k9tE-O_ 5603.2 62.20

O*�b82E-Ok 5701.5 52.30

0.9k0_E-0_ 5719,8 62*k0

0._361E-0_ 5?38.2 62.50

0.93196-0_ 5756.6 62.60

0._272E-0_ 5?75.0! 62.T0

0._228E-0_ fiT"98.k 62.80

0.918_E-0_ 5811.9 62.90

0.91_16-01 5830.k 68.00

O°909TE-Ok $8_8.9 63.10

0.905_E-0_ 5867.b 65.20

0.9011E-0_ 5886.0 68.30

0.8969E-0_ 590_.6 5_,_0

0.89276-01 592_.3 63°50

0.8885E-01 59_1.9 63°60

0.88k3E-01 5960.6 68*?0

0.88016-0k 59T9._ 6_.80

0.87606-01 5998*1 63.90



z4

TABLZ l.- VALUU FOR RATIOI OF

M p/p_ P/Pt T/Tt a/_t q/Pt A_/A V/V 0 V/a*

616.00 O. Ik_gE-OT O. I"9BOE-OE 0.7319E-03 0.2705E-01 O. b91_6E-O_ 0.609SE-0_ 0.9996 1.99927

616. ]0 O. IIL386-07 O. 79716-0_ 0o7296E-03 0.27016-01 O.k92]E-Ok O. 60666-071 0.9996 1.99927

6_,20 0.I_276-07 O. 19626-0k 0.72736-0] 0.26976-01 O,bgOOE-O_ 0.6038E-0_ 0.9996 1.99727

6_.30 O. I_, 16E-07 O. t9526-0_ 0.725tE-03 0.26936-01 O.kBTBE-Ok 0,60106-0_ 0.994)6 1.9992T

6k. kO O, 1_056-07 O. 79kSE-O_ 0o72:206-03 0.26896-01 O* kOSSE-OII 0,39826-0k 0.9996 1.99928

6_.$0 O*l]9kE-O/ O. tg]llE-Oq 0.?206E-03 i 0.268kE-01 O.k8_r2E-Ob 0.59ShE-Ok 0.9996 1.99920

6_.60 0o'|3836 -0 T O.192SE-Ok O.?lBbE-O] 0.26806-01 O.k810E-Ob 0.'$92 ?E -01_ 0.9996 1.99920

6_,. 70 0.1372E-07 O. 1916[-0_ 0.TI61E-03 0.2676E-01 O.kTBBE-Ob O. 3899E-016 0.9996 1. 99928

6_.80 0.1362E-07 O. 1900E-0_ 0.?1196-03 0.26726-01 O.k?66E-Ob 0*3072E-09 0.9996 1.99929

6k_. 90 0.1331E-07 O. tB99E-0_ 0.7117E-03 O. 26_-BE-01 O. I_ ?t4t_E-OI4 O.SSkSE-O_ 0.9996 1.99929

65.00 0*13_16-07 O*IB90E-Ok 0.70966-03 0.266kE-01 O*k?22E-Ok O.S81BE-O_ 0.9996 1,99929

65.10 0.1331E-07 0.18816-0_ 0.707kE-03 0.26&0E-01 O._700E-Ok 0.57916-0_ 0.999& 1.99929

65.20 0.1321E-07 0.1875E-0_ 0.7052E-03 0.2636E-01 O.k6?gE-Ok 0.5763E-0_ 0.9996 1.99979

63.30 0.1311E-07 O.?06kE-Ok 0.7031E-03 0.2652E-01 O.k63_E-O_ 0o_730E-0_ 0.9996 1.99931

65._0 0.1301E-07 O.?036E-Ok 0.7009E-03 0.26k?E-OI 0._636E-Ok 0._712E-0_ 0.9996 1.90930

63.30 0.1291E-07 O.?SbTE-Ok 0*698_E-0] Oo26kSE-01 0._613_-0k 0o36_6E-0_ 0.9997 1.99950

65.60 0°1_01E-07 0.1039E-0_ 0.696&E-03 0._639E-01 O._sg_E-Ok 0._660E-01 0.99_7 1.99930

63.700.3_71E-07 O°7030E_)k 0.6?k_E-O] 0.263_E-01 O.kS73E-O_iO._63_E-O_ 0.9997 7.99951

65._0 0.1_62E-07 0o10226-061 0.69_E-03 0.2631E-01 O._SS2E-O_ 0._6086-0_ 0.9997i 1.99931

65.90 0.12526*07 O.|BI_E-Ob 0.69036-03 0.26_76-01 O.k_lE-O_ O*S$B_E-O_ 0.9997 1.99931

66.00 0.1_kSE-OT O.IB06E-_Ok 0.6082E-03 0.26236-01 O.kSItE-Ok O._£SBE-Ok 0.9997 1.99931

66,10 0*1753E-07 0o_7976-0_ 0,60626-03 0._6196-01 O.kkgoE-o_ 0._S$2E'0_ 0.9997 1,99931

66.20 0.122bE-07 0o17096-0_ 0.68_IE-03 0.26156-01 O.kkTOE-Ok 0.53076-0_ 0.999? 1.99952

66.30 0.'1713E-07 0.17816-0_ 0.68206-03 0.26126-01 O._k3OE-Ok 0._03E-0_ 0.9997 1.99932

66. k0 0.1_066-07 0.77736-0_ 0.68006-03 0.260BE-01 O.bk3OE-Ok O.S_SBE-O_ 0.9997 1.999_2

66.S0 0.3797E-07 0*17656-0_ 0.67796-03 0.260kE-01! O.kklOE-Ok 0.56336-06 0.9997 1.9993_

66.60 0.11BBE-OT 0.17576-0k 0,6759E-03 0.26006-01: 0.6390E-0ki0.3_09E-0_ 0.999? 1.99932

66. ?0 0.1179E-07 O.17_gE-Ok 0.67_9E-03 0.2596_-01 0._370E-0_ O.SSBSE-O_ 0.99_7 7.99933

66.80 0._170E-07 O.?TqlE-O_ 0*6719E-03 0.2592E-01 O.k351E-OkOo_S61E-O_ 0.9997 1.99933

66.90 0.1161E-07 0._7566-0_ 0.66996-03 0.2588E-01 O.k3_IE-Ob 0.5337E-0_ 0.999? 1.999_3

6?.00 0._155E-07 0.7726E-0k 0.667916-03 0.238_E-01! 0.k312E-0_ 0._315E-0_ 0.9997 1.99935

67.10 O._lkkE-OT 0.TTIBE-Ok 0.6659E-03 0.25806-01 0°_293E-0k 0.52896-0_ 0.999? 1.99933

6?.20 0.1156E-07 0.1711E-0_ 0.6639E-03 0.2377E-01 O*_2T_E-Ok O°S265E_O_ 0*9997 1.999]k

6P. 30 0.3 1276-07 O._TOSE-Ok 0.66196-03 0.25736-01 O.b23_E-Ok 0°_2k26-0_ 0.99'9? 1.9993_

67.kO 0.11196-07 0.?6956-0k 0o660_HE-03 0.25_96-01 O.k236E-Ok 0._2196-0_ 0.9997 1.9993_

6P. SO 0.3111E-07 0.T6096-0k 0.63006-03 0.23656-01 O*k217_-Ok 0.$196E-0_ 0.9997 1.9993_

6_.60 0.'1t0_E-07 OoT680E-Ok 0.6SblE-O] 0.2361E-01 0.k198E-06 O._IT|E-O_ 0.9997 1.9993_

6_._0 O. 109kE-OT 0.7675E-Ok 0.63k1E-03 0.2SS_F-01 O.kIBO_-O_ O.SISO_-Ok 0.999? 1.999]S

6_.00 0.10B6E-OT O.1666E-Ok 0.6522E-03 O.2SSkE-OI O._161E-Ok O._127E_O_ 0.9997 1.99233

6_.90 0J1078E-07 O.T6SBE-Ok 0.65036-03 0.2550E-01 O._l_E-Ob 0._10_E-0_ 0.9997 1.99933

68.00 0. I070E-07 0.1651E-0_ 0.6_EIkE-O] 0.25k6E-01 O*kl2SE-Ok 0.5082E-0_ 0.9997 1.99935

60.10 0.10636-07 0.16_E-0_ 0.6663E-05 0.2565E-01 O.klOTE-O_ O.S060E-O_ 0.9997 1.9993_

68.20 0._3336-07 0.76366-06 0*6_&E-03 0.25_96-01 O.kOB9E-Ok 0,503?E-0_ 0.9997 1.99936

68.30 0._0k76-07 0.76296-06 0.6_76-03 0o25_E-01 O.k071E-Ob 0o_01_E-0_ 0.9997 1.99956

6BokO O.lOkOE-O? 0°1622E-06 0o66006-03 0o23316-01 O._OS3_-OE 0._9936-0_ 0,9997 1.99936

60.50 0.13_26-07 O°1613E-Ok 0.6309_-03 0._52_E-01 O.kO_$E-Ok 0.69726-0_i0.99_7 1.999_6

68.60 0°102kE-07 Oo160BE-Ok Oo6_F1E-03 Oo2S_bE-01 O.kOIOE-Ok O.b930E-O_ 0.9_1 1.99936

60.70 0. t017E-07! O. T601E-Ok 0.6332E-0_ 0.23206-01 0._000_-0_ 0. k9206-0_ 0.9997 1°_0_36

68.50 0.10106-07 O.ISgkE-O_ 0.6_3_E-0] 0.25176-01 0.39036-0k 0.k907E-0_ 0.9997 Io99937

68._0 0°1002E-07 _*13876-0_ 0.6516E-03 0.251]E-01 0,]9656-0_ O.bBS6E-O_ 0.9997' I*99937

69,00 0.99516-08 O. IS80E-Oq 0.6297_-03 0.25096-01 0.5998E-0b 0.k86_E-0_ 0*9997 1.99937

69.10 0.9_796-08 O.tSTSE-O_ 0.6279E-03 0.2506E-01 0.]9316-0k 0._8k36-0_ 0.9997 1.99_37

69.20 0.930_E-00 0.13676-0N 0.62616-0] 0._$026o01 0.391bE-0k 0*60226-0_ 0.9997 1.99937

6_.]0 0.97306-0_ 0,1_606-0k 0.62_36-03 0.2_99_-01 0.30976-0k O.kB_2E-Ob 0.999? 1.99938

69._0 0.9668_-08 0.75536-0k 0.62_36-03 0.2_936-01 0.3880E-0k O.k?_IE-O_ 0*999? 1,99938

69.30 0.93996-08 O.t_b6E-Ok 0.62076-03 0._916-01 0.306hE-Ok 0._7606-0_ 0.9997 1.99938

69.60 0.9330F-0_ 0.7ShOE-Ok 0.61096-05 O.L:_B_-01 0.38k_-Ok O°_?kOE-Oq 0°999? 1.9_t_3_

69.70 0.9_626-08 0,13336-0k 0.61716-03 0.2_8_E-0t O.]030E-Ok 0._719E-0_ 0.9997 1,99938

69.80 0.959kE-00 O.tS2TE-Ok 0.615kE-03 0*2_81E-01 O._81kE'Ok O.k699E-O_ 0.9997 1.9993_

69.90 0.93276-0n 0.15206-0k 0.61366-03 0.2_776-01 0.37986-0_ 0._6_96-0_ 0,9997 1.99939

70°00 0.92616-08 O._SlkE-Ok 0.61196-03i 0.2_T_E'-O| 0.]702E-06 O.k6SgE-O_ 0.999? 1.99959

70.70 0.9195E-08 Oo?50?E-Ok 0.6101_-03 0.2_70_-01 0._7_56-0k 0.k6596-0_ 0,9'997 1.99939

70.20! 0.91_06-080.T301E'0k 0°608_E-03 O._q_TE-Ot 0*57_9E-0_ 0._619E-0_ 0,99_'7 1.99939

70.30 i 0.90636-08 O.?kg_E-Ok 0.6067'E-0_ 0o'_11636-01 0.07336-0k 0._6006_0_ 0.9"997 1.99939

70.kO i O.9001E-OBO.lkB8E-Ok 0.60_9E-03 0.2_bOE_01 0.371t_-0k 0._580E-0_ 0.9997 1.99939

70.50 0,09376-0_ 0.?_02E-0_ 0.6032E-03 0.2_566-01 0.37026-0_ 0,_$61E-0_ 0.9997 1.99960

70.60 O.B_TkE-00 O.T_TSE-O_ 0o6015E-03 0.2_536-01 0.56866-06 O,_3klE-O_ 0,99"97 1.999k0

70.70 O.BYlZE-08 0.?6696-0_ 0,$998E-03 0.2_96-01 0._670_-Ok 0.kS22E-0_ 0.9997 1,999k0

70.80 0._7306-08 O.Tk63E-0k 0o39016-0_ 0,26_0_-01 0,36SSE-Ok _._03E'0_ 0,9997 1.999_0

70.90 0._6806-08 0.1k57E-0_ 0o396kE-03 O._bk2E-01 0.36_9E-0k O.kkS_E-O_ 0.999? 1.999_0

TI.0D 0*_6276-0_ O*Tk$1E-Ok 0.59_8E-0] 0.2_96-01 0,362kE-06 O._b6SE-O_ 0.9997 1.999_1

71.10 0*05676-00 _.Tb_kE-Ob 0.39316-03 0.26_56-01 0o06096-06 O*kk_6E-O_ 0.9997 1,99961

71.20 0.03076-0_ OolkSBE-Ok 0.$91_E-03 O.?k_26-01 0*359kE-Ok O._k2BE-O_ 0*9997 1.997_1

71,_0 0._?E-0_ 0.16326-0_ 0oS3906-03 O._b_gE-OI 0o]$796-0_ O,_k096-O_ 0.99@? 1.999_1

71.k0 0._]096-08 0.1k26E-Ok 0.5081E-03 0.2_SE-01 0.356kE-Ok 0.k3916-0_ 0.999? 1.999_1

71.50 O._]OE-O _ O.T_20E_O_ 0.58656-0] Oo_k22E-01 0*35k9E-06 0*k3726-0_ 0,9997 1.999_1

71.60 0.3272f-_8 0.1_1_E-0_ 0.50_06-03 0,2_186-01 O*3S_E-Ok 0._33kE-0_ 0.9997 1.999_2

71.70 0._21_E-_ _.IkOOE-Ok 0,5532E-03 0.2_156-01 0.]5t96-0k 0,_336E-0_ 0.9997 1.999_2

71.80 0._I$76"08 0.1kO3E-Ok 0.5_166-03 0.26126-01 O.3SObE-Ob 0._310E-0_ 0.9;9'9? 1.999_2

71.90 0.01016-08 Oot397E-Ok 0.59006-03 0.2_006-01 0*3_90E-06 0._3006-0_ 0*9997 1.999_2

Note: In these machine-tab_lated values. The notaIv)n E-06, lot example, indicates a multiplication [actor o[ 10 -6,

I

0

Ix)
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FUNDAMENTAL FL_ ZQUA_8

_ d+g_' M2 P2/Pl P2/PZ T2/TI Pt,2/Pt, l Pt,2/PZ M

0.8_ 12.515 )ok_?k $119.7 3.997 1280.9 0.87196-0_ 6016.9 6_.00

0.8_1¢ _7.519 ).kk?_ 5135.B 5.991 128k.9 O.B6?gE-Ok 6035,7 6_.10

0.8_2 97.323 )o_?k 5151.B |o991 1298°9 O.863RE-Ok 605k.6 6_.20

0.991 12.328 3._7_ 5167.9 3.991 1292o9 0.85906-0_ 6073.k 6_.30

O.9qO _7.532 3.kkr_ $10_.? _.991 12_6.q O.855_E-Ok 6092.5 5_._0

0.989 97.|35 ).k_Tk 5200.1 5.991 1301°0 0.8$186-0k 6111.3 5_.50

0.88T 97.5_0 3.kkT_ 5216.2 8.99| 15_5.0 0.8_7'96-0_ 6130.2 5k.60

0.986 97°5_q 3.kk7_ 5232.k 3.991 1509.0 O.B_kOE-O_ 61k9.2 6k./O

0.SBk B7o3_9 3°kk?_ 52_B.5 8.991 1813°1 O.8_OIE-Ok 6168.3 5k.80

0.995 97.552 3._k?k 526_.8 5.991 151P.1 0.8_626-0_ 51B7o3 6_.90

0.892 17.356 _.kkTk 5281.0 i.991 I_21.2 0°8_23E-0k 5206°k 65.00

0._80 9?.360 3._kTk 529?.3 5.991 1925.5 0.82956-0k 5225.5 65.10

0.8P9 82.$6_ _,_k?k 5313°5 _.991 1_29.5 0._2_76-0k 6_.6 65.20

0°8_T 8?.$68 3._?k 5529.9 _.991 1553._! O._?09E-Ok 6265.8 65.30

0.8?6 9?.512 _.kkTk 53_6°2 3.991 1_32,5 O. 81T2E-Ok 6283.0 65.k0

0.8?5 92.326 ).kkTk 5562.5 5.99] 15_1.6+ 0,8155F-0_i _902.2 65.50

0°8P31 17.380 3ok_Tk $525.9 5.991 15k5.7 0.8092E-0_ 6521.5 65.60

0.8?2 ! 97.$0_ 3._k?k 5395.k 5.991 I]k9.8 O._061E-Ok 65_0.8 65.70

0.8P1 + 87._88 _.kkTk 5k11.8 3.991 1353.0 O.802kE-Ok 6560.1 65.80

0.8691 17.522 2._kTk 5_25.5 5._r I 1550.0 0.7_62E-0_ 6529.k 65._0

0o8_ 1?.596 ).kk?_ Sbbb.7 3.99?] 15$2°1 O°7951E-Ok 6599,B 65.00

0.86P |7._00 _°k_Tk 5b6|.5 3.9921 1566.5 0°T9156-0k 6k19°_ 66,10

0.85_ 92._05 3obk?_ _kT?_B 5.99?t l_?O.k Oo?O_�E-Ok 6k57°6 66.20

0.86k 87*_09 )okk_k Sk�k*k 5.991!1571s.5 O°?9kkE-O_ 6k5?.I 66.50

0.863 IT._12 )°kkTk 5510o9 5.997 i I_T9°7 0*29096-0k 6k76.6 66°k0

0o8_Z 8?._16 3o kkrk 552?=5 5.997' 158_.8 0.77756-0q 6k96=1 66=50

0°860l 5?._20 3°kkT_ 55_q.2 5.99? 1397o0 0.7?396-0k 6515*? 66.60

0.859 I BT._2k 3°_k?_ 5560.9 5.99T 1391°2 O.??OkE-O_ 6555*2 66.70
0.858 8?._22 )o¥_7_ 55??.5 5.99_ 1595.5 0.76696-0h 6_5k.9 66.80

0.856! 97°_31 3._7_ 559k.3 9.992 1399°5 0°26556-0k 657k.5 66=90

0.855 8?.k35 3okk?_ 5611.0 6.99? 1_05°7 0.?6016-0k 659_°2 61.00

0.85k 9T.k59 Oo_?k 5627,8 3.99? ¸ lk_?.9 OoT56PE-Ok 6615.9 6_°10

0.855 5?.k93 ).k_?_ 56kk.5 5.99_ 1kl2.1 0.?553E-0_ 6633.6 6?.20

0.851 $7._? 3.k_Tk 5661ok 5°997 lkl6°5 O. T500E-Ok 6653.3 6_°50

0.850 52._$0 ).kk?_ $6?8.2 |°992 ¸ lk_0.5 Oo?b6TE-Ok 6673.1 67._0

0.8_9 52.k5_ 3.k_T_ 5695_1 5.99? 1_2_.T O.?b53E-Ok 6692.9 61.50

0.8_B 87._58 3.k_l_ $711.9 5o99P 1_28.9 O°TkOIE-Ok 6P12.8 81.60

0.8k6 82._2 3.kkT_ 5228.9 5.99T 1_53o2 0.7_686°0_ 6732.7 67.?0

O.Bk5 B?._65 3.kk?k 52k5.8 i.99 P IkS?._ 0o2535E-0k 6?52.6 61._0

O.Sk_ 5?._89 3._T_ 5262_8 3.99P Ikkl.6 O.?_03E-Ok 6272.5 5?.90

0.8_3 57.k?5 3.kk?k

O.8kl 8T.kT? 3.kkTk

0.8k0 BT._50 _,kkTk

0.039 B?.kSk 3.kkTk

0.839 97._99 3._kTk

0.836 8T.k91 t 3.k_?k
0,_3_ 57.k95 3.bkT_

0.8]'3 B?.502! 3°_7_

0*052 8?.506 3._k2k

0.830 5?.5_9 3.q_?;

0.R_9 8?.515 3.kkTk

0°828 87.51_ 3.kkTk

0o92? _?.520 O.k_Tk

0.926 B?°52k 3._k?_

0.92k 8?.52? 3*_kTk

0.923 82.551 3°kkTk

0.8_2 97.55k 3.kkTk

0.821 8?.538 3._?_

0.820 t7.5_2 3.k_?k

0.819 52.5_S 3.qkTk

0.817 5?°559 ).kk?k

0.816 97.552 3._k7_

0.91¸5 5?.556 3,kkT_

0.81_ B?.559 3._k2_

0.912 92.566 3._kTk

0.81¸0 52._59 3.qk?_

0,B09 92.5?5 3,_k?k

0.809 9?.5?& 3.kk?_

57?9°T 8.99P 1_5.9 0._2?16-0ki 6T92.5 68.00

5_98.8 B.99_ lkSO. 1 OoT_99E-Oq 6912.5 $8.10

5815o8 5°997 IkSk.k O°_O?E-O_ 6832°5 _8o20

$830.P 8.99T ¸ ik58.T 0.?1266-09 6852.5 69.50

58k7o9 5.99? 1_62°9 0.71k_E-Ok 68?2.6 55o_0

5855ol 8°99? ¸ 1_62o2 0.71136-0k 6892.? 58.50

5992.2 5.992 I_?1.S O.TOB2E-Oki 6912.8 58.60

$899._ 5°99? Ik25.8 0.70516-0_! 8953.0 68°?0

$916,5 5.99? 1_80.1 0o7020E-0_ 6953.2 68.80

5953.8 _.992 ¸ lkBk._ 0.6990E-0_i 6975.k 88.98

5951.0 5.99? Ik88._ 0*6960E-0_ 6993.7 69°00

5968°3 5°99? 1995o0 0.69296-0& ?01k. O 69o10

5955.5 5.99? lk92.5 0.6899E-0k 70_k.3 69o_8

600_°9 3°99_ 1501o7 0.60706~0_ 705k.6 69.50

6020.2 |°999 1506.0 0.68b0E-0_ PO?5.0 69,_0

6057.6 5.999 1510.3 0.60116-0_ ?098.k 69.50

605_.9 5,990 151_°T 0°6791E-0_ ?115°8 89,60

5022°k 5.999 1519.0 0.6752E-0_ 2136°3 69°?0

5099*8 5.999 1523.k 0*622_E-0_ 2156.8 69°_8

5107.5 5.998 1522o8 0.669kE-0_ _177o5 69.90

612k. T 3.995 1532.1 0.6666E-06 ?197.9 TO.O0

61k2.5 3°999 1535.5 0.66376-0_ /_18._ 70.10

6159.8 8.999 15k0°9 0°66096-0k ?959°1 70.20

5127.k 5.995 15_5.5 0.65fllE-06 T259.7 70.50

619k°9 6°995 15_9.7 0o6553E-0b 7280.k ?O°b8

5212.6 5°998 155_.1 0.65256-0_ _01.1 ?8°50

6250.2 B.998 16S8.5 0.6697E-0k T_1.8 70.60

626?.9 _.99_ 1562°9 0.6k?OE-O_ ?3_2o5 ?0.70

6265.5 5.995 1567°3 0o66k3E-0_ 7865.3 ?0.80

5283.3 5.998 1521.9 0.6_156-0k _59k.1 ?0.90

0.807 97.580 3._kTk 6501.0 5.999 1576.2 0*6388E-0_ 7k05.0 ?1.00

0.806 97.5_3 3.kk?_ 6518.9 3.998 1550.6 0.63_16-0_ 7k25.5 71.10

0.8_5 |7.596 3=kkTk 6556°5 5°998 15_5°1 0°65556-0k ?kb?.T T1.20

0.80k |7°590 3._?_ 635_°k 5.998 1599o5 O°6_ORE-Ok ?k6?o? 71.50

0.802 87.593 )=_k?k 65?2._ 5*998 159_.0 0°6_826-0k 7k0_.6 71°k0

0.801 97.597 3._kT_ 6590*1 5.999 1598.5 O°_2SSE-Ok ?509._ 71.50

0°800 87,6_0 3.bk?k 6_07.9 5°998 1602.9 0°_2296-0_ 7'530.6 71.60

0.799 9?.833 3._k?_ 6_25.9 i.998 1602._ 0.6203E-06 7551.? 71.T0

0.P98 8?.8_7 3._kTk 6k_5.8 5.998 1611.9 O°_I??E-O_ 75?2.8 71.80

0.297 87.810 3o_k?k 6_61.8 9.998 1_16.k 0o61526-0k ?593°9 21.90
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TABLE?.- VALUE8 FOR RATI(_ OF

M P/Pt P/Pt T/Tt a/at q/P? A_/A V/V 0 V/a*

72.00 0.00_5E-00 0.7391E-0_ 0.5?8kE-03 0.2_05E-01 0.3575E-Ok 0._702E-0_ 0.9997' 1.999k2

72.10 0.795gE-08 O*1385E-Ok 0*5760F-03 O.?kO2E-Ol 0.3kbIE-Ok !O.k2b_E-O_ 0.9991 1.999k?

72.20 0.793_E-08 0.7379E-0_ 0.575ZE-03 0,2398E-01 Oo3_kTE-O_ O.k?k6E-O_ 0.9097 1.999b2

72.30 3.7079E-08 0.137_E-Ok 0.5736E-03 0.2395E-01 0.5_2E-0_ !n.k229E-0_ 0.9997 1.999_3

72._3 0.7_25E-3q 0.1365E-Ok !0.5723E-03 0o2392E-01 0*3_18E-07 O.k211E-O_ 0.9997 1.999k3

72.55 0.7771E-55 O*1562E-Ok iO.5TOkE-05 3.2358E-01 0.3bOkE-Ok O.kl�kE-0¼ 0,9997 1,999_}

72*&0 0.7710E-00 0*1357E-0_ 0.5659E-33 3.2355E-01 0.5390E-Ok O.klTTE-O_ 0.9997 1.999_3

72.73 3.7665E-00 3.1351E-3_ 0.567_E'33 3.2382E-01 0.5375E-0_ 3*b159E-0_ 3.9997 1.999_3

72.33 3.7515E-05 O*t3k6E-Ok 3,5657E-03 0,2329F-01 0,3362E-0_ 3,klk2E-O_ 0.9907 1.999_3

72,90 3*7561E-05 O*T5_OE-O_ 0,56_2E-05 0,2375E-01 0,53hRE-O_ 3ok125E-O_ 0*9997 1,999_k

73,00 0,7509E-35 O,T335E-Ok 0.5626E'03 0.2372E-01 0,3335E-3k 0._100E-0_ 0.9997 1.999hk

73.10 0.7_5_E-0_ O.t329E-Ok 0.5611E-03 0,2_69E°01 O.3321E-Ok O.kO91E-O_ 0.9997' 1.999kk

73.23 0.1_07_-08 Oo132_E-Ok OoSJ96E-03 0.2366E-01 0.5307E-0_ O.k07S_-O_ 0.9997 1.999kk

73,_0 0,7557E-08 O,?_lSE-Ok 0o5550E-0_ 0,2362E-01 0o529_E-0_ 0o_058E-0_ 0,9997 1,999kk

73,W3 3.7307E-08 O.)_I]E-O_ 0.5565E-03 0,2_59F-01 0.3250E-Ok O.kOk?E-O_ 0.9997 1,999k_

75.53 0.7257E-03 0.T300E-0_ 0.5550E-03 0.2356E-01 O.3267E-Ok 0._025E-0_ 0.9997 1.999kk

73.b0 0.7_08E-08 0.1502E-Ok 0,55_5E-0_ 0,235_E-01 O,_?SkE-Ob O,kOO�E-O_ 0,9997 1.999k5

73.?0 3,7159E-0_ 0,/297E-0_ 0=5520E-05 0,23_9E-01 iO,32_lE-Ok 0o5992E-0_ 0°9997 1.999_5

7_.50 0,7111E-00 3,1292E-05 0,5505_-03 0,2_6E-01 0.5227E-0_ 0,3975E-0_ 0,9997 1,999k5

7].90 0*706_E-08 O°t?86E-Ok 0.5_90E-03 3.2]k_F-01 O,]21kE°Ok 0,3960E-0_ 0°9997 1.999_5

7k. O0 0.7315E-00 O.t281E-Ok 0.5_75E-03 3.23_0E-01 3.]201E-Ok 0.39_kE-O_ 0.9997 1.999k5

7_.10 0.5955E-05 O,/27_E-Ok 0.5_61E-03 3.2_37E-01 3o3185E°0_ 0,]928E-0_ 0,�rr�P 1,999_5

7k.20 0.6921E-0R O.T?71E-Ok O*SkkbEo03 3.25_E-01 0.3176E-0_ 0.3912E-01 0.9997 1.999k6

7_.30 0.6575E-0R 0.1266E-0_ 0.Sk31E-O] 0.2_1E-01 O.3163E°Ok 0._897E-0¥ 0.9997 1.999_6

7_._0 0.6529E-00 O.1261E-Ok 0.5_17E-53 0.2327E-01 0._150E-0_ 0.3501E-0_ 0.9997 1.999k.6

7_.50 3.5785E-38 O.|25_E-Oh 0,5_32E-03 3o752kE-01 O*3137E-Ok 0,3855E-0_ 0.9997 I.999_6

7k.60 0._?]5E-03 0°1251E-0_ 0,5_05E-03 0,2321E-01 0,3125E-Ok 0,'5850E-0_ 0,9997 1.999k6

7k.70 0.6695E-00 O,'IZk6E-Ok 0o5575E-03 3,2515E-01 O,3112E-Ok Oo35]kE-O_ 0°9997 1.999kb

7k.80 O. bbkSE'O_ O°72k1E-O_ 0,5559E-03 0.?_15E-01 Oo3100E-Ok 0o_19E-0_ 0*9997 1.999_6

7k.90 0.5$O_E-OB O.1236E-Ok 0.S3_5E-03 0.2_12E-01 O.5087E-Ok O.$80kE-O_ 0.99_? 1.999_

75.00 0.6560E-00 0.1231E-Ok 0.5531E-03 0.2309E--01 0.3075E-0_ 0.ST8�E-Ok i=0.9997 1.999kT

75.13 3.6517Eo00 O. t22&E-Ok O._IbE-03 0.2_06E-0| Oo3063E-Ok 0.3?7]E-0_ !0.9997 1.999_7

75.23 3.5_7_E-00 3,1221E-Ok 0,5502E-03 O,_05F-01 0,_051F-0_ 0,_7'58E-0_ i0,9997 1*999kT

75*_0 0.5_31E-0_ 0.1216E-0_ 0.5285E-0] O.Z_OOE-OI 0.30JOE-Ok 0.$7_5E-0_ 0.9997 1.999k?

75._0 0.6_E'08 0.1211E-0_ 0°527_E-03 0._9_E-01 0.3026E-0_ 0._729E-0_ 0*9997 1.999kP

75.53 0.53_6E-08 lO.1206E-Ok 0.5260E-03 0.229kE-01 0.301kE-5_ O.3TlkE-O_ 0.9997 1.999k7

75.6) O.530kE-00 0.1202E'Ok _.52kbE-03 o.r_90E-01 0.3003E-Ok 0.3599E-0_ 0.9997 1.999k8

75.70 0.625]E-08 O°?I�TE-Ok 0.52_2E-03 0._282E-01 0.2991E-06 0.$685E-0_ 0.999? 1.999k8

75°80 0._221E-08 0.9192E_0_ 0.5219E-53 0°728_E-01 0.2979EoOk 0.$670_-0_ 0.9997 1.999k5

75.93 3.6181E-05 O.?lBTE-Ok 0.5205E-03 0*2281E-01 0.2967E-Ok O°_bSSE-O_ 0.9997 1.999k5

76.00 0.61_0E-08 O*?lS]E-Ok 0.5191E-03 0.7270E-01 0.2955E-0_ 0.$6_1E-0_ 0.9997 1*999_8

70.10 3.6100E-05 'O.?ITSE_Ok 0.5178E-0_ 0.7275E-01 0.29_kE-Oh 0._527E-0_ 0,9997 1.999k5

75.20 0.6350E-3_ 0,1175E-0_ 0°516_E-0_ 3,2272E-01 0,29_2E-0_ O,$bl_E-O_ 0°9997 1,999_8

?6.33 0.5329E-0_ 0.1169E-Ok 0.5151E-0_ _.7269E-01 0.2921E-0_ 0*3_90E-0_ 0.9997' 1.999k5

76._0 0.59_1E-05 O.tlbkE-Ok 0.5137E-03 0.7267E°01 0.2909Eo0_ 0.555_E-0_ 0.9997 1.999_9

76.50 0.59_2E-00 0.1160E-Ok 0.512kE-03 0.226kE-01 0.2898E-0_ 0.3570_-0_ 0.9997 1.999k9

76.63 O*590_E-OP 0°1155E-0_ 0.511_E-03 3.2261E-01 0.2057_-0_ 0,3556E-0_ 0.9997 1.999k9

76.70 3.5065_-35 O.TI51E-O_ 5.5397_-03 0.2255E-01 0.2875E-0_ 0._5_2E-0_ 0.9997 1.999_9

76.80 0.5027E-05 0.11kbE-O_ 0.508_E-03 0.2255E-01 0.286_E-Ok 0._529E-0_ 0°9997 1o999k9

76.9_ 0.5709E-0_ 0.11k2E-Ok 0.5070E-05 0.2252E-01 0.2853E-0_ O.3515E-Ok 0.9997 1.999h9

77.00 0.5752E-38 0.115?E-Ok 0.505PE-03 3,22_9E-01 O,28_2E-Ok 0°]501E-0_ 0.9997 1.999k9

77.10 3.5715E'0_ O*ll3_E-Ok O.SOk_E'03 O.22k6F-01 0.2831E-Ok 0.3kSBE-O_ 0.9997 1.99950

?T,20 0.507_E-3_ 0,1129E-0_ 0o5331_-03 0.72_E-01 O.2820E-Ok O.3_?kE-O_ 0,9997 1.99950

77,50 0,56k1E-_8 0,/17_E-3_ 0,5010E-03 3.22_0F-01 0.2809E-Ok 0.Sk61E-O_ 0*9_97' 1.99950

?T._O _.5505E-35 O.tl20E-Ok 0.5005E-05 0.2_7E-01 O°2798E-Ok O*_kkT_-O_ 0=9997 1.99950

77.50 0.5559E-D_ O. ?115E-Ok O.k992E-05 3.72 _bE-01 0.2787E-05 O°Sk_kE-O_ 0°9998 1o99950

7T.bO 0.55_3E-0_ 0.1111E-0_ O.k979E-03 0.22 _tE-01 0.2777_-0k O._k21E-Ok 0.9998 1.99950

7?.TO 0.5_97E-08 0.110/E-Ok 0._967E-03 3.2_29E-01 O°2766E-OW OoSkO_E-O_ 0*9995 1.99950

7T,80 0.5_b2F-SS O.1103E-Ok 0°_95_E-05 0.7276E-01 O*2755E-Ok 0._39bE-0_ 0.9998 1.99950

77,90 O.5_27E-Ofi O.T095E-Ok O°k9_lE-05 0.222]_-01 0.27kSE-Ok O=_81E-Ob 0=9998 1,99951

78.00 3.$393E-35 0.109hE-Ok O.k929E-03 0.2220E-01 0.273kE-Ok 0.3368E-0_ 0.9998 1.99951

78.t3 0.5350E-3_ O,?090E-O_ O°k916E-05 5.2217E-01 O°2T2kE-O_ 0=_55E-0_ 0,9990 1,99051

7_o20 0.532kE-38 5o1085E-Ok! O.k�O3E-O_10.221kE-01 0.2713E-Ok O.33k3E-O_ 0*9998 1o99951

70.30 0.$290E-05 O.1082E-Ok = O.kO91EoO3!O.2212E-01 0,2703E-05 0o_530E-0_ 0.9995 t.99_51

75,k0 3,5256E-35 0.T075E-3_ 0,957_E-0] 3,2209E-01 O,2592E-Ok 0,3_17E-0_ 0,0998 I=99951

?5*50 0o5223E-38 Oo1073E-Ok OokSbbE-O_ 0.2206E-01 O.2682E-Ob O*_OkE-Ok 0.999_ to99951

7_.60 0.5790E-00 0.T069E-0_ O.h55_E-05 0.2705E-01 0*2572E-05 O.5292E-Ok 0.9995 1.99951

70.70 3.$157E'08 0.10bSE-Ok O.kS_1E-03 0.2200E-01 0.2662E-05 0.3279E-0_ 0.9990 1.99_52

?_*S_ 3.512_F-35 0.1061E-0k 0.k329E-05 0.2198_-01 0.2552_-0k 0.]26_E-0_ 0.9995 1.99952

70.90 0o53_2E-00 0.1057E-Ok O*k81TE-05 0,2i95E-01 O,2bk2E-O_ Oo]25kE-O_ 0.9998 1.99952

79.00 O.5050E-O_ O.105_E-Ok 0.9805E-05 0.2192E°01 3.2632E-Ok 0.32_2E-0_ 0.9995 1.99952

79.t0 0.53_0E-35 0.10kgE-Ok O.k792Eo33 0.2189E-01 0.2622E-_ 0.3230E-0_ 0,9990 1.99952

79.20 0._996F-08 O.tOkSE-Ok 0._75_E-3_ 0.21_5E-01 0.2612E-Ok 0o]21_-0_ 0.9998 1.99952

T9.30 O.k�b5E'05 0.10klE-O_ O.kT_E-03 0,215kE-01 0.2602E-Ok 0o5205E-0_ 0o9990 1.99952

79._0 3*k95_E-05 Oo10]TE-Ok 0o_755E-_3 0.215|E-01 0,2592E'0_ 0._t9fiE-0_ 0*9995 1,99952

79.53 3o_ 905E-35 O. 7055E-_ 0,_T_._E-03 0.2178F-01 0o2582E °Ok 5,_181E-0_ 0.9995 1.99953

79.60 0o_ 72E-08 O. 70 _OE-Ob Ook733E-O] 0.717_E-01 0o257_E-0_ i O._lb�E-O_ 0o9990 1,99953

79.70 0._5_2E-OR Oo !026_-Ok 0o_/21E-03 0,217_E-01 0.2563E-Ok :0. _157E-0_ 0.9995 1.99955

79°00 3._817E-08 0.1022E-0_ O.k709"E-03 0.2170E-01 )o2553E-Ok 0.31_6E-0_ 0°9995 1.99953

79.90 0o_751E-35 0.1018_-0k 0,kb97_-03 0o21_7E-01 Oo25kkE-O_ 0._13kE-0_ 0°9998 1.9995]

Note: In thcse machine tabulated vaiues, the notation E-06, for example, indicates a multiplica[ion factor of 10 -6.
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FLrNDAMENTAL FLOW KQUATIONS

deg

'0.796

0.7`9k

0 * 7"92

0.791

0. ?90

0.789

0.788

0.797

0°786

0.788

O. 794

0*7_3

0.732

0.781

O.7RO

0 • 7'7_

0°??7

13. P7'6

0 • T?S

O.P7_ 87.51"8

0.7_3 37.681

0.7'7'2 87.584

0.P71 87.587

0.770 87.590

0.759 87.693

0.7"_ 87.696

n.78? 87°599

_.766 _7.703

0,785 87.706

0.76q 87.71)9 ).l, kT3

8.168 87.712 ).lok?3

0.762 87°715 3o t1473

0.7`61 87.718 ). kk_'3

0.760 87.72"1 ).kkT]

0.P$9 07.724 }._475

0.7S8 87.727 )._47]

0.7"57 87.730 ).k,_ 7]

0.756 87.73_ )._t]

0.7`55 87.736 )._1_73

3.754 B7.739 1. _,13

].953 _7.7117 )._t3

3°7`52 H7.7115 ). 14k73

1.950 ;7.751 I._73

).?_9 ;7.75 v, _. u,k 73

1. ?1_8 87.?56 !)._k7_). ?1_.7 87.759 1. _1_73

).71_ ST. 762 j3._?]

1.7_5 DT.755 I_._1,7]

).7k_i 17.768

).7'_3 17.771

1.7_2 _7.77_

)°7_1 17.777

)°TbO 17.780

).739 17.783

1.738 17.795

1.737 17o788 !

1.7`36 17°791

lo736 17.794

I.T]S 17.797

_.734 _7.900

1.713 =7.902

_.712 [7.905

'.731 =7.808

_,7`30 7.8;I

.7'29 T.81k

• 7'28 7.816

• T2T 7.819

• ?26 7._22

3._7] 17k11.0 5,998

3.k_73 iT650.2 3,998

).k_75 !?k6g._ _.998

*_73 r_8$.2 3.998

._77 r5o7.5 3,998

.k_73 r526.9 3.998

.kk73 95k6.3 3.998

.4_7] r565.8 3*998

1._7_ !7585.2 3.998

°_ _0_o7 _°_8

°_] _$2_o2 _o998

._3 _3o8 _.998

._] _68_o3 _.998

o_73 _682.9 _o_98

o_ _7_2_ 3°998

o_] _7_2o2 _o_98

o_7_ _7_1o8 3o_9_

._7_ _761°3 _o998

.4_] _78;o2 _o998

V,

deg M2 P2/Pl

87.6;3 3,_k7_ 6_79.7

97.617 _._T_ 6_97.?

67.620 3._7_ 651$.8

87.625 3._k7_ 6533.8

87.626 3._k7_ 6551.9

87.630 3._r] 6570.0

87.$3_ ).q_73 6508.2

87.636 )._t] 6606.3

87.639 3._73 662k.5

87.643 3._4r3 66_2.7

07.6_6 3._5_3 6661.0

07.6_9 )._] 6579.2

87°652

87.556

87._5_

87.662

87.$65

87.65_

87.571

87.675

• 725 7°825 ._;_] '801.0 I],998
.72_ 7,827 ._7] '820.7 3.998

.72_ 7.830 .WW_3 '8k0.5 3°998

• 722 7*936 okkt] 880.2 _*998

.771 7.858 .kkT3 900*0 ]*999

.719 7.8_ .kkT] 9_9,8 _o998

._18 7.8_6 ._73 959°8

°777 7.$_9 I._kT3 979.7 5,999

L

8._9 16_8.0

3.99 I&52.5

3.99 1657.1

3.99 1661.6

3.99 1666.2
8.99 1670._

}._73 6697*5 3.99! 1675.8

)._T] 6715.8 3.99! 11879.9

3._T3 673_.2 3*99! 1168_.5

1._7] 6752*5 3.99! 1689.1

]._73 6770*9 _.99! 1693.7

)._473 $t_9°3 3*991 ;698._

).k_T3 6807.8 _.991 1702°9

)._73 6828,2 3*99! I707.5

3. k_73 68kk.7 3.99! 1712ol

1*_73 686].7 _.99_ 1716°7

1.4_73 6881._ I]°99_ 1721._

)._73 6900*3 3.99_ 1726.0

3.q_73 691|.9 13.9_! 1730.7

3._7_ 69_7.5 I 3.998!17_5.3

3._7_ 6956.2 3.998i17_0.0

1._k7_ 697_*8 3.998117kk.6

).k_73 $993.5 3*998117_9*3

).k_73 7012.2 3.9981175_*0

7031._ _3o995i17_8o77_9o7 13o998 178]o_

7058°$ _o998 17'68o_1

7_87o] 8°998 1772o8

_1_8o2 3°998 _77._

7_25.0 3°998 ;782_

7_8_°3 3°998 _795o_
7_3o9 3°998 ;786°9

7;$2°8 _o998 1791o_

_28_o7' 3.998 _8_._;

7219o7 _3o998 1808o9

7258°7 _o998 181_o$

7287.8 3o9_8 181$,_

_2_8,8 3°993 18_o_;

7_95o9 3._98 182_o9

7315o0 |o99_ 18_9.?

7_3_°2 _o998 !8_o$

7553°3 _°998 _839.3

78_2o$ 8°998 8_o_

7_91°7 3°_98 8_o_

853°7

8_8_8

86_o3

858°;

_73._

077.8

332.T

087.S

892.k

897.2

902.1

907.0

911.9

916.8

921.7

926.6

9_1,S

936._

9kl.3

9_6.2

i1951.2

[1956.1

il961.1

11986°0

!1971.0

197%.9

1980.9

1985.9

19_0°9

1995.9

P]/P: [1"3/I"1 Pt 2/Pt, t

3.99 1620.9 0.612_E-0 I

8°99 1625._ 0.6101E-0 I3.99 1629.9 0.6078E-0_

3.999 116_k.k 0.6050E-0 I

_.99 1658.9 0.60256-0 I

].99 1643.k 0°6000E-01

0.$976E-01

0.5951E-0 I

0.$9276-01

Pt 2/Pl M

7615.0 T2.00

7636.2 72.10

7657.k 72.20

PbTR.6 72.30

7699.9 72.;0

7721.1 72.50

7Tk2.S 72.60

7763.8 72.70

7?88.2 72.80

0.5902E-0_ 7806.6 72.90

0.8878E-01 7828.0 7].00

0.S88kE-0_ 70k9.5 73.10

0.58306-0= 7871.0 73.20

0.5806E-0_ 7892.5 73.30

0.57836-0_ 7_14.0 73*k0

0.57896-0_ 7938.6 73.50

0.5736E-0L 7'957.2 73.60

0.5712E-0_ P978.8 75. T'0

0.56896-0_ 8000°5 73.80

0.5665E-0_ 8072.2 75.90

0. S6k]E-0_ 804]*9 7_.00

0.$b20E-0t 8068*7 7b.10

O.SS98E*Ok 8087.5 7k.20

0.5575E-0_ 8109.3 7k.30

0.5$53E-04 9131.1 7k._O

0.5530E-04 9153.0 7k. S0

0.88086-04 917_.9 7b.60

0.54867-04 8196o8 7k*70

O.5_bkF-O4 8218*8 P_*_O

O.$_k2E-Ok 82_0.8 7_*90

O. Sk21E-0k 8262.8 75.00

0.$_99E-0_ 828b.8 75.10

0.S]?_E-0_ 8306.9 ;N_.2g

0.5]1566-0_ 8829.0 78.80

0,53_5E-04 8_51°2 78*40

O.531_E-0_ 9313.3 75.50

O._293E-Ok 8395.S 75.60

0.52726-04 84t7.7 75.70

0.5281E-0_ 8_0.0 75.80

0.52306-0_ 8662.3 TSogO

0.5210E-07 8kSk.6 76.00

0.$1B�E-0_ 8506.9 ?6.10

0.5169E-0_ 8529.3 76.20

O.51kBE°O_ 8551.7 76.30

0.51286-0_ 8574.1 76._0

0.5108E-0_ 8596.6 ?6.50

0°5088E-0_ 9619.1 76,60

_.306_E-0_ 86k1.6 76.P0

3°50k�E-0_ 866_.1 76.80

)._0296-0_ _686.7 ?6=90

3°8009_-0_ 0709*] 77=00

}.k990E-O_I 8?32.0 77.10

1._ 9TIE-Okl 875_.5 7`7.20

)._9516-0_1 8?77.3 77.30

).k932E-0_l 8800.0 77.k0

}._913E-0_1 8822.8 77.50

)._8?t_F-Okl 8848.8 77°60

3.k875F-041 8868°_ 77°7`0

)*485;E-Ok] 8891.2 77.80 :

1.kSl�F-_l 8937.0 78.0(

1._8016-0_ I 895_.9 78.1(

I._TB]F-O_I 8987,9 78.2{

I. kT8kE-0_ I _005.9 PB.3C

I._r_6E-O_ I )028.9 78.bC

I.kT2RF-Ob I 9051°9 78.5_

}._TIDFoOk I _078.0 78°60

1°_69ZE-Ok I 7098ol 78°70

I._6r_E-O_l 7171.2 T9.80

I._85&F-Okl ?tkk.k 78.9C

I

°_60_-0_1 7214°1 79.20 I

• _5_F-Okr 1237ok P9.]O I
• _SbVF-D_I _260.7 79.k6

• q557_-0_ _ _28_,0 /"9.50
/

• _555F-Ok i 1307._ 79.60 I

J• bSOlE-O_ I )35q.2 T8*_O

• t_BkE-Ok I _77.7 P9.90
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TABLE L- VAbUB8 FOR RATIOB OF

M P/Pt P/Pt T/Tt a/at o./p t A*/A V/V 0 V/a*

80.00 O,_TS2E-OB 0.101kE-Oq 0.k685E-03 0.21658-01 0.20348-0_ 0.31228-0_ 0.99?8 t.99903

00.13 _._722E-O_ 0.10108-0_ 0.k67_-03 0.21528-01 0.25258"0_ 0.]1t08-0_ 10.9998 1,99953

80.23 0._$93E-_8 O+IOOTE-Ok 0._662E-05 0.2159E-01 0.2515E-0_ 0.3099E-0_ 0.9998 1.99955

00._0 0._66kE-08 0.1005E-04 0o_6508-03 0._1068-01 0.25068-0k 0.]0878-0_ 0.9990 1.99903

00*40 0._6158-00 0.99918-00 0.N639E-03 0.21548-01 Oo2k9T_-Ok 0=3076E-0_ i0.9998 1.9990k

80.$0 O._$06E-_B iO._�S_E-OS 0._27E-05 0.2101E-01 0.2k878-0_ O.50bkE-O_ 0.9990 1.9995k

80.60 0,_51_E-30 0*99118-05 O._51bE-O_ 0.21488-01 0.2k78E-0_ 0.]053E-09 0.9998 1.9995_

00.70 0._549E-38 0.9_BOE-OS 0.k_04_-05 0o91_68-01 0.2469E-0_ 0o$0428-0_ 0.9998 1.99904

80.80 0._5218-09 0.9_44E-05 0._59_E-03 0.21458-01 0.2460E-0k 0.30_0E-0_ 0.099R 1°99954

_0*90 0._49_E-00 0*9_09E-05 0.45928-03 _.21_0E-01 0.2kS1E-8_ 0.3019E-0_ ).9998 1.9995_

8t,00 0.446bE-0_ 0.91918-05 D._$708-03 0.2f_88°01 0*2b428-0_ 0*30088-0_ [0.9998 _.9990k

81,10 O._]BE°08 0.9T3SE-OS 0._S_E-03 0.21_E-01 0.2k]]E-O_ 0._9978-0_ 0.9990 1.999S4

81.20 0._1118-38 0.96998-_5 0._5488-0_ 0._1_]E-01 0,_2_E-0_ 0*29_E-0_ 0,999_ 1.999$S

81.30 0.41048-3_ 0.966_E-05 0*_5_E'05 O.ZI_OE-01 0.2k15E-Ok 0.297_E-04 0.9998 1.99955

_1.40 O.N_STE-08 0.962_E-_00 0.4526_-05 0o212FE'01 0.2_068"0_ 0.2964_-0_ 0.999_ 1.99955

_l.SO 0._30E-00 0.9092E-05 0._$108-03 0*21_5E-01 0.2_978-04 0,290]E-0_ 0.9990 1.99900

_1._0 _*_0_E-30 0.9557E-0S 0._$05E-03 0.21_2E-01 0.2388E-0_ 0.2942E-0_ 0.9_98 1.99955

81.70 0.427BE-30 0.9522E-05 0,_92E-03 0.2120E-01 0.2_79E-0_ 0.2931E-0_ 0*9998 1,999S5

81.00 0._202E-0_ 0.9_87E-'05 0*_481E-0_ 0o2117E-01 0o2_71E-04 0.29_IE-0_ 0.9990 1,99958

_1.90 0._2Z58"3_ 0.9_52E-05 0.k_7|_-03 0.2114E-01 0.2_62E'0_ 0.29108-0_ 0.9990 1.99955

_2*00 0.4Z808-00 0.94198-05 0.k_60E-05 0.2112E-01 0.2_S]E-O_ 0.2899E-0_ 0.9998 1.99905

R2.10 O°_fTSE-O_ 0.9_03E-05 O._gE-_ 0.2109E-01 0.2_5E-04 0.2_89E-0_ ;0.999_ 1.99956

82.20 0._1_9E-08 0.93498-05 O.kk_SE-O_ 0.21018"01 0.23358-04 0.2_/BE-O_ 10.9998 1.99956

02.3_ 0.4?2_E-_0 0=93158-00 O._k2TE-O_ 0._10bE-01 0,2_208-0_ 0.2_608-0_ I 0.999_ 1.99956

82.40 0._0998-00 0o92818-08 O.k_l_E-03 0*210_E-01 0.2_198-0_ O._SSTE-O_ 0.9998 1.999$6

0_.50 0._07_E'08 0.92_8E-05 0._0_E-03 0o20998-01 0.2_11E-04 0.2847E-0_ 0.9998 1.99956

_.63 0._350F-0_ 0.92148-08 0.k_958-03 0._096E-01 0.23038-0_ 0.28_18-0_ 0.9998 1.99956

_?.73 0._325E-3_ 0°91_IE-05 0._5E-0_ 0.2094f-01 0.229k_-0_ 0.28268-0_ 0.9998 1.99956

02._ 0.40018-00 0.91_8E-05 0._7_E-03 0.20918-01 0.2286_-0_ 0.28168-0_ ).9998 1.99956

82°90 0._977F-08 0.91158-05 0.k3638-03 0.20898-01 0.2278E-0_ 0*28068-0_ 0.99_B 1.99956

B_*O0 0.3953E-38 0.9002E-05 O.kS_SE-03 0.2005E-01 0.2269E-0_ O._96E'-Ok 0.9998 1.99956

_3.10 0.39298-08 0.90498-05 0._3_28-03 0.208kE°01 0.2261E-0k 0.2_868-0_ 0.9998 1.99951

83.20 0.$906E-08 0._016E-05 O.k532E-03 0.208tE-01 0o2253E-0_ 0.|_76E-0_ I0.9990 1.99957

83._0 0._858-08 0.89848-05 0.N]228-03 0.20798-01 0.22458-0_ 0.296_E-0_ 0.999'8 1.9995_

0]._0 0*_959E-08 0.8952E-05 0._11£-03 0.2076_-01 0.22_718-0_ 0.27568-0_ 0.9990 1*99957

8_*S0 0._836E-00 0°89208-00 0.4301E-03 O*20TqE-OI 0.2229E-0k 0.21468-0_ i0.9998 1.9990_

R3.60 0.38138-08 0.8888E-05 0.42918-03 0.20718-01 0.2_218-04 0.??|6E-0_ I 0.9998 1.99951

0_,?0 _._918-08 0°08558-05 0._2_38-03 0.20698-01 0.2213E-0_ 0.2726E-0_ 0.9998 1.99907

05*83 0.3168E-00 0.8824E-0S O.k270E-O_ 0o2066E-01 O.220SE-O_ 0.21178-0_ 10.9_98 1.99957

83,90 0._?468-00 0.87938-05 0.k2608-0_ 0.20648-01 0*21978-0_ 0.29078-0_ I 0,999_ t.99951

8_.0_ 0.]1238-08 0.8761E-00 0.N2508-03 0.20628-01 0.2189E-0_ 0.2697E-0_ 0.9998 1.99951

84.1_ 0,37018-0_ 0.01508-05 0o_2_0E-03 9.20598-01 0.21828-0k 0.26808-0_ 0.9998 1.99958

84,20 O* 56198"08 0o86998-00 0*4230E°33 0*20528-01 0*217_E-0_ 0,25P88-0_ 0.9998 1.99958

84.30 0._50_E-08 0.86_88-05 0o_22_E-03 0.20548-01 0.21668-0k 0,26698o0_ 0.9990 1.99950

84._0 0*_5358-3_ 0.86378-'05 0._2108-03 0.2052E-01 0.2f50E-0_ 0.25598-0_ 0*9@98 1.99908

8_.50 0.35158-0_ 0o86078-05 0o42008-03 _o20_98-01 0.215fE-0_ 0._650F-0_ 0.9998 1.99950

84.60 0.$59_E-08 0.05168-05 0._1908-03 0.20_78-01 0.2143E-04 0.26408o0_ 0.9998 1.99908

84.?0 0.]5128-08 0.85408-05 0.k1838-03 0.204_E-01 0.21_68o0_ 0o2631Eo0_ 0.9998 t.99959

B_.BO 0.55518-0_ 0.051_E-05 0._1738-03 0.20k28-01 I0*21288-0_ 0.28228-0_ 0.9998 1.99958

8_.90 0.J5308-08 0.84868-05 0*_1608-03 0.20_08-01 10.21218o0k 9.281P_-0_ 0.99"98 1.99958

85*00 0.]5108"00 0.0k568-05 0._15tE-03 0.Z0378-01 0.21138-0_ 0.2503E-0_ 0.9998 1.9990fi

85.13 0.5_898-00 0.8_26E-05 O._tklE-03 0.20358-01 0.21068-0_ 0.259kE-0_ 1.9998 t.99959

R5.20 0*3_9E-08 0.83968-05 0.k131E-03 0.20_3E-01 0.20988-0k 0.2§85E-Ok 0.9998 1.99959

_5.30 O. 3_48F-08 0.83678-00 0._ 121E-03 0. 20308-01 0.2091E-0_ 0.25768-0_ 0.9998 1.99909

85.k3 0._28E'00 0.8330E-00 0._112E-03 0.20288-01 0.20848-0_ 0.2561F-0_ }.9998 1.99959

85.50 0._05E-3R 0.85088-05 0.41028-03 0.20258-01 0.20168-0_ 0.25588-0_ 0.9998 1.99959

05.60 0*330_E-00 0.82798-05 0._09_E-03 0*20238-01 0.20698-04 0.25_98-04 0.9998 1.99959

85,70 0.]_69_-08 0*8250E-05 O.kOS]E-03 0.20Z1E-01 i0.2062E-0_ 0.25_0E-0_ 0.9998 1.99989

80.80 0._49E-08 0.82228-0$ 0o_07_-05 0°20188-01 I0*20558-0k 0.2_IF-0_ 0.99_8 1.99959

8S.90 0.]_08-08 0.R1908-08 0.k06_E-03 0.201_-01 0.20478-0_ 0.2_228-0_ 0.9998 1.99959

86*00 0.5J108-08 0*01648-08 0._055E-05 0.20148-01 0.20408-0k 0.25138-0_ 0.9998 1.99959

_6.10 0o_2918-00 0.8136E-05 0.k3458-03 0.20118-01 0.20_38-0_ 0.2005_-0_ 0.9998 1.99960

_6.20 0._212E-08 0.81088-05 0o_0_58-03 0o20098-01 0o2026E-0k 0o2_988-0_ 0°9998 1.99960

06.30 0*325_E-00 0.80008-05 0.k0268-03 0.2007E-01 0.20198-04 0o2_?E-0_ 0,9998 1.99960

86._0 0.323_-08 0.00528-05 0._0118-03 0o2004E-01 0.20128-0_ 0o2_198-0_ 0.9998 1o99960

8_oS0 0._2_68-08 0.80248-05 0._00_E°_3 _,20028-01 0o2005_-0_ 0.2k208-0_ 1o9998 1.99960

86*63 0.3199_-08 0.29968-05 0._9998-03 0.20008-01 0.1998E-0_ O*2kb2E-O_ 0.9998 1.99960

86.10 0o3179_-08 0.7968E-00 0.39898-03 0.19918-01 0.L991E-0_ 0.24038-0_ 0.9998 1.99960

_.80 0.5161_'08 0o79_1E-05 0.39808-03 0,1990F-01 0.198kE'Ok 0*24_58-0_ 0.9998 1.9_960

86.¢0 0.$1438-_8 0o7915E-05 0.$9718-0_ 0,199_-01 0.19708-0_ 0o2436E-0_ 0.9998 1.99960

01,00 0.3125E-08 0.7886E-05 0.$962E-03 !0.1990E-01 0.19718-0_ 0.242BE-0_ 0.9998 1.99960

82.10 0._1018-08 O.TSS�E-OS O._�S_E-O_ 0.198BE-01 0.196kE-0_ 0.24198-0_ 0.9998 Io99960

87*20 0.$0898-08 0o7_2E-0$ Oo_9_kE-O] 0.198_E-01 [0.1982E-0_ 0.2_118-0_ 0°9998 1.99961

8?*_0 0._3_1E-08 O.TBOSE-O5 O.3_PSE-O] 0._984E-0l _0.1951E-0_ 0.2_03E-0_ 0.9998 1o99961

8T.40 O*_OSkE-OB 0.7778E-00 0.]926E-03 0.t981E-01 0.1944E-0_ 0.2195E-0_ 0*9998 1.99961

87.50 0._036E-08 O.?TSZE-OS 0,]917E-0] 3.1979E-0t O.1937E-Ok 0.2586E-0_ 0.9990 1.99961

0Z.63 0_3198-08 0.7720E-00 0=_908_-03 0.1977E-0| 0.19118-0_ 0.2]78E-0_ 0.999_ 1.999_1

87.T0 0.5_02F-0_ 0o76998-05 0o]0998-0_ 0.19758°01 0.192_E'0k 9.2_?08-0_ 0.9998 1.99961

_T.RO 0,2985E-08 0.767_E _05 0°_90E-03 0.1912E-01 0.1911E-0_ 0.2_62E-0_ 0.9998 1.99961

8P. 90 0o_968E-3_ 0.26478-05 0._881_-03 0.19708-01 0.19118-0_ 0o2_54E-0_ 0°9998 1.99961

Note: In these machine-tabulated values, the nntati.n E-06. for example, indicates a multiplication factor of 10 -6.
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FUNDAMZNTAL FLOW EQUATIONB

r

d_eg degV' M2 P2/Pl P2/Pl T2/T! I Pt, 2/Pt, I l)t,2/Pl M

i

0.716 _7._$2 ].k_73 7999.7 3.998 2000.9 0._k67_-04 9_01. 80.00

O.?lS 87.95k 3._k7_ 8019.7 ].990 2005.9 O.kkSOE-Ok 9k2_.7 _0.1(

0.7l_ 87,%$7 _._73 0039.8 3.99_ 2010.9 O._k0_E-04 9_k8.2 80.20

0.71_ _7._60 3._73 0059.8 3.99_ 2015.9 0,_17E-0_ 9_71.8 80.30

0.71_ 97.362 )._kF] 0079.9 3.999 2020.9 O.kbOIE-Oq 9_95._ 80._0

0.712 97.965 ]._T] 9100.0 3.998 2023.9 O=k]SkE-Ok 95)9.0 80.$0

0.?11 97.868 3._7_ 9120.2 3.999 2031,0 0._368E-06 95_2.T g0.60

0.710 E7._70 3._k7] 01k0.9 3.99812036.0 O._?E-O_ 9866._ 80.70

0.709 _7._7 3.4_7_ _160.5 3.999! 2041.) 0.6336E-0_ 9590.1 _0.80

O.POB 97.97_ 3._13 9100.7 &.99_ 20_6.1 O._$DE-O_ 9613.9 80.90

0.699 97.9_

0.69fl 97.701

0.697 87.909

0.696 87o912

0.695 87.914

0.695 B7._17

• 0.69_ 87.919

0.693 B7.9Z2

0.69Z _7.9Z_

0.691 97.9_7

0.707 87.879 3._73 8201.0 9.99E 2051.2 O.k00_E-O_ 9637.6 01.00

0.707 _7.891 ).4_73 8221.2 3°99_ 2036.2 0.'_288_-0_ 9661._ 81.10

0.706 07.99_ 0._?_ B$_)°S 3.99_ 2061.3 0o_272E-0_ 9695.3 81.20

O.TO$ 9_.986 0._3 _261°8 3.99_ 2066._ 0._256E-0_ 9_09o1 81.80

0.70_ 87.989 _._73 _202.2 3.99 !2071.$ O._)E-Ob 9_33.0 01._0

0.703 97._91 3._73! 0802.5 _._9 !2076.6 0._22_E-0_ 9_$7.0 81.50

0.702 97.8_ 3._73 8_22.9 _.99_i2081.7 O._210E'Ob 9_00.9 81.60

0.701 97._96 3._73 83_3.3 _.99_2006.8 O._19kF-O_ 980_.9 81.70

0o700 97.999 3.k_3 836_.8 3.99_ 2091.9 0._179_°0_ 9820.9 81°80

O.r_O 07.902 3._73 _38_.2 3.99_ _09t.0 0._16_E-0_ 988]°0 81.90

3.4_73!0_0_.7 3.993 2102.¸1 0._1_8E-0_ 9877.) 82.00

i

3._7] _25.: 3o99_ 2107.2 0._133E-0_ 9901.2 _2.10

3.4_7] 8_$.9 3.990 2112._ O.k|lRE-O_ 9023.3 82.20

3.q_7] 8_66o3 3.999 2117.8 0._103E-0_ 99_9.8 82.30

3o4_3 0_86o9 3.998 2122.7 O._08RF-Ok 9979.6 82._0

)._73 8507.5 8.99¸ 2127.8 0._073E-0_ 9997.9 8Z.50

_.4_7] 0_29._ 5o991 21_3.0 O._089E-Ok 00022.1 8Z.60

3._7_ R8_3_0 3.990 21]_.1 O._Ok_E-O_ 100_6._ 82.7¸0

0._] 856_o5 3.99_i2143.3 O.kO29E-O_ 10070°7 82.B0

)._473 _59_.2 3°999 21_8.5 O._OISE-O_ 10095.0 02.90

0.690 87.9?9 3.k_13 8611,0 8.99! 2133o7 O._O00E-O_ 10119._ 83.00

0.689 07.9_2 3._73 8631.7 3.998 2159.9 0°_986E-0_ 101_3.0 83.10

0.699 87.93_ )._73 8652.5 3.998 215_.1 O. 3977_-0_ 10168.2 0_.20

0o_80 87.93_ _._73 067].8 3.998 2169.5 0.39$7E-0_ 10192.7 89.80

0.687 87.9_9 3._73 859_.2 3.998 217_°5 0.39_8E-0_ 10217.2 83._0

0.686 $7.9_2 _._73 8715.0 3.998 2_79.T 0.3929E-0_ 102_1o7 8].50

0.683 97°9_4 )._73 87_S.9 3.099 219_.9 0._915E-0_ 10266.2 83.60

0.685 87.9_7 ).4_73 8736.8 3.998 2190.1 0._901E-0_ 10290.B 8_.70

0.68_ 97.9_9 3°_7_ 8777.8 3.99f 2195._ 0.3887E-0_ I0805._ 83.80

0.683 87.95_ 3._7_ 8798°7 3.998 2200.6 0.]873E-0_ )08_0. 83.90

)

0.682 B?.98_ 0o_73 0879.7 _o998 2235.9 0._859E-0_ 1056_o7 8_o00

0.681 87.936 3._73 88k0.7 3.999 2211.1 0.]8_6E-0_ 10389°_ 8_.10

0._0 87.9$9 _.4_73 8861.8 3.998 2216._ 0.3892E-0_ lOkl_o 8_.20

0.680 87.951 _o_73 8882.8 3.999 2221.6 0.301_E-0_ 10_38.9 8_.30

0.67_ 87°96k 0._73 8903°9 5.998 2226.9 0._805E-04 I0k63.7 8_._0

0.67_ 37.966 3._k73 8928.0 3.999 2232.2 O.3791E-O_j I0k88.5 8_.80
0.677 87.989 3°_73 _9_&.2 3°998 22_7o5 0.377_E-0_110513.1 8_.60

0.676 87.9?) 0._73 8967.3 3.998 22_2°8 0._76_E-04 )058R.2 8_._0

0.676 _7.973 I _._73 8988.5 8.998 22_8.1 0°3751E-0_!1036_. 8_.80

0.67% 37.976 i 3°_73 9009.7 3.999 228_o_ 0. 3780E-0_;10880.0 8k.90

0.67% 8T.9_8 )._73 9081.0 3.998 2238.7 0._725E-0_ 10612.9 88.00

0.67_ 87.9_0 _._73 9082.2 8°998 226k.0 0°3712E°0_ 10687.9 88.10

0.6_3 87.9031_._73 i 9073.5 9.999 2269.3 0.3699E-0_ 10_62.9 88.20

0.6P2 87.985 }. _k 73 I 909_.8 3.998 227_.6 8. _68_E-0_ 10688° 0 85.30

0.671 87°988 3._k73!9116.2 3°990 2280.0 O°_6POE-O_ 10719.1 8_°_0

0.6?0 87.990 _._kT] 91_7.5 3.998 2?85.8 0.]660E-0_ )0?38°2 85.S0

0.669 87.992 3.4_?] 9158o9 _.998 2290.1 0._6_7_-0_ 0769°3 85.60

0.669 87°995 3.4_7] 9190.3 8.998 2296.0 0°96]_E-0_ 10788.8 88.T0

0.668 87.997 ).4_7_ 9201.8 3°998 2_01._ 0._622E-0_ I0013.7 8$°80

O._6P 87.?99 _._73 92?3.2 8.998 280_._ 0.9609E-0_ 108_8.9 88.90

0.6_6 88.002 )._73 92_.7 _.99812_12°1 0°8$96E-0_ 1086_.1 86.00

i0._65 88.00_ )o_3 9266°2 _.990 28i7._ 0.388kE-0_ 10889._ 86.10

0._65 88.006 3. _73 9207.8 3.998 2522o91 O° 35-_1E-0_ 1091_.7 86.20

0°66_ 08.009 )._73 9309.3 3.998 2528.3 0.3559E-0_ 109_0.0 86._0

0.663 88._]1 )._73 _330.9 3.9_8 2|33¸.7 ' 0.85_7E-0_ 10968._ 85.k0

0*662 88.0?_ _.4_73 9352.5 _.999 2139.1 0._53_E-0_ 10990.8 ¸ 86.80

0.662 88.01$ ).4_73 987_.2 3.998 2_.5 O._S2?E-O_ 1076o2 86.60

0.661 88.019 3._13 9395.8 3.999 28k9.9 O._S?OE-O_ I0kl.7 86.70

0._60 88.020 _._k73 9_17.5 3.999 2955.] 0.8_98E-0_ 11067.2 86°80

0.6$9 88.022 3._7_79_89°2 _.998 2860.? 0.9_86E-0_ 11092.? 86°90

0.659 88°025 ]._kT'_ 9_61.0 3*99812866.2 O*3_7kE°O_ 11118.2 87.00

0.688 80.02? )._k73 9_82.7 _.999!2371.6 0.3_62E-0_ 111_3.8 8t. I0

0.68¸7 88.029 3._73 950_.$ _.99112877. I O._50E-O_ 11169,_ 07.20

0.65_ 88.0_1 3._?3 9826°3 3.9982892.810._38E-0_ 11195.0 07.50

0.656 88°08_ _._73 95_8._ 3*999 2|98.010°3_26E-0_ 11Z20.7 87._0

0.655 88.0_6 3._73 9570.0:3.999 2398._I0.8_I_F-0_ I02_6.k 87.50

0.65k $8.03_ _._7] 9591o9 ¸ |.99_ 2598°9 ! 0.3_O_E-O_ 11_72.1 87.60

0.653 88.040 3._?]1961_o8 3.999 2_0_._ Oo 3_91E-0_ 11297.9 87.70

0.653 88°0_ _.4_3 9635.8 ].998 2_39.9 O. 3_80E-0_ 11323.6 87.80

0°652 B�.0_S 3._7_j 9657.7 3.998 ?_?S._ 0° T_6_E-O_ 113_9._ 07.90
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TABLK I.- VALUE8 FOR FLATIC_ OF

M P/_ P/Pt TITt al_ q/_ A _/A V/Vo V/a*

8_.03 O.2951E-OA 0,7621E-05 0o3872E-03 0.1960F-01 3*190_E-Ok Oo23W&E-O_ 0*9998 1,99961

88.10 0.2_3_E'00 0.7595E-95 O*SB6kE°O] 0.1966E-01 O.1898E-OW 0.2330E-0_ 0.9998 1.99961

88°20 0*2910E-00 0o7559E-05 0o3005E-03 0.1963E-01 O°)SqJE'Ok _°2330E-0_ D*9998 1.99_61

00.33 0.2_01E-08 O.?5k3E-05 0.38_5E-03 _0.1961E-01 0°1885E-0_ 0.2322E-0_ 0.9998 1o99962

8B,_ 0°2BBS_-Q8 0.?$18E-05 0.8838E-03 0.1959E°01 0°1879E °0_ 0.231kE-OW 0.999R 1.99960

BB.SO 0.2069E-08 0.7_92E-05 0.3029E-03 0.1957F-0! O.IB?2E-OW O.Z30TE-O_ 0.999_ 1.99962

88,60 0._852F-08 0.7_67E-05 0.30_0E-08 0.1955E-01 0.1866E-Oh 0.2299E-0_ 0.999_ 1.99962

88.70 0°2835E-08 O.T_b2E-08 0°3012E-03 0=1952F-01 0o1860E-0% 0.2291E-0_ 10.9998 to99962

88.80 0.2821E-OR O.7k16E-O5 0°8803E-03 0=1950E-01 O.1853E-Ok 1.22_3E-OW 0.999R 1.99962

88.90 0o2805_-00 0o7391E_05 1,8T9_-05 0,19_8E-01 O=18_TE-OW 0°2276E-0% 0=9990 1.999_2

89.03 Oo2789E-0B 0.7367E-00 0,3086E-03 0.19k6E-01 0.18klE-O_ 0.2250E-0_ 0.999fl 1.9996_

09,10 Oo20T3E-08 O,73W2E-08 0._707E-03 O,19bWE-01 3,1BSSE-OW 0.22bOE-O_ 0.9998 1.9998_

89.20 O._SRE-O_ 0,7317E-00 I.STb�E-03 0,19_1E-01 O.t829E-OW 0.22S]E-OW 0.9998 1.999_2

89,_0 O.ZTWZE-08 0.7293E-05 0._761E-03 0.1939F-01 0.1022E-0_ O,32WSE-O_ 0,9998 1.999_2

A�oWO 0.2_20E-08 0._268E-00 0.]052E-03 0,1937E-01 O,1816E-OW 0._238E-0_ 0.9998 1.999_2

09.$0 0,2_12E-08 Oo?2WWE-OS 0o37_WE-03 0o19_$E-01 0o1010E-0_ 0o2230E-0_ 0°9998 1.9996_

89.b0 0.2_9_E-08 0.7220E-05 0.3730E-03 0.1933Eo01 0.180_Eo0_ O.2228E-OW 0.9998 1.999_3

8_.70 0.2_82E-08 0,7196E-05 0.3720E-03 0.1931E-01 Oo1798E-Ok 0o2210E-0_ 0.9990 1.999_]

0?.80 .2_?E-0_ 10.7172E-05 0._7t9E-03 0o1928F-01 0.1792E-0_ 0.2208E-OW 0.9998 1.99963

89.90 .2_$2E-0_ 0.71_8E-00 0._11E-03 O.19Z6E-OI 0.1786E-0_ 0.2200E-0_ 0.9998 1,99963

90.03 _.2638E-08 0.71_E-05 ).5702E-03 0.192kE-01 O.17ffOE-O_ 0.2_98E-0_ 0._9_B 1.99963

9001_ 0°2_2_E-00 0.T100[-05 0.3_9_E-03 0°19_2E-01 0.177_Em0_ 0.2_06E-0_ 0°9990 1°9996_

90.20 0°_60_E-0_ O°70TTE-O$ O*368bE-03 0.1920E-01 Oo17b_E-O_ 0.21"f'9E-O_ 0.9998 Io9996_

90.30 1o_89_E-00 0.7055E°03 0.5&T8_-03 0.1918E-01 0.1T63E-OW 0.2171E-0_ 0.9998 1°9996

90.b0 O°_S_OE-Ofl O.TOSOE-OS 0°8570E-03 0.1915F-01 lO.1_50E-O_ 0°216&E-0_ 0°9998 1.999_3

90.50 0°2865E-08 0.7006E-05 0.8_62E-03 1.191kE-01 O*ITSIE-O_ O,2107E-OW 0,9990 1.99963

90.60 1°2551E-08 0°698_E-03 ].5_53E-03 0*191tE-01 O,1T_5E-O_ 0.2150E-0_ 0,999_ 1°0996Y

90.70 O._53TE-OA 0°6960E-05 0.86_5E-03 0°1909E-01 O, lT_9E-Ok 0._1_3E-0_ 0.9998 1.9996W

90._0 0.2_23E-09 0°69_TE-00 )=5537E-03 0.1900E-01 0.1TSkE-0¼ 0.2_35E-0_ 0.9998 1.999_b

90.90 ).2510E-OA 0.691_E-05 ].3629E-03 0.1905E-01 O°IT_BE-OW 0,21_9E-0_ 0.999_ 1.9996_

91.00 ).Z_96_-0_ 0.6892E-05 0°8621£-03 0,1903E-01 0.1722E-Ok 0°2122E-0_ 0.99_9_ 1.999bb

91.13 3._2E-3_ O.b_9E-OS 0o851WE-0_ 0 .1901E-01 O. IT1TE-OW Oo2115E-OW 0°9990 1°999_

91.20 1.2_69F-0_ 0o80_6E-03 0o8_06E-03 0°1099E-01 0*1711E-0_ 0o2108E-0_ 0.9998 I.9998_

91._0 0,?_55_-0A O.b_2_E-OS 0°_593E-03 0.1897E-01 0.1705E-0_ 0,_10_E-OW 0,9998 1.9995_

91oW_ 0._%_2E-0_ 0.680_E-05 0._590E-03 0ol895E-01 0ol700E-0_ Oo209_E-OW 0.9998 1°999&_

91°50 3._5F'0_ ._779E-05 0*$58_E-03 0oI093E-01 0o169kE-0_ 0o200_E-0W 0.9998 1.9996_

91°60 0,_15E-00 0.6157E-0S 0.55_kE-03 0°1891E-01 0.Ibm�E-Ok Oo2080E-Ok 0.999_ 1o9_96_

91.70 O._WD_E-OB o._r35E-05 0°_56&E-03 O.I_BBE-O_ O.16B3E-O& O.207_E-OW 0°9998 1°9996_

91.80 O._3B�F-OA 0.Sfl_E-05 0.3559F°03 3. tR_E-OI 0.1678E'0_ 0.205_E-0_ 0.9990 1.99964

9t.9_ O.?]TSF-OA 0.6691E-05 0.3551E-03 O°IAB_F-01 O. lbT2F-O_ O°2050E-O_ 0,9998 1.99_6W

92.00 O.Z}63E-08 0.6669E-05 0.35_3E-03 ).1082E-01 O.166TE-OW 0.2053E-OW 0.9998 1.99965

90.10 0._50E-00 _.65kBE-05 0.3535E-03 0°1880_-01 0.1561E-0_ O._OW_E-O_ 0°999011.99_65

92.23 3,03_9E-03 0.5525E-03 0.3_28E-08 0.1878E-01 0°165_E'0_ O°20kOF-O_ 0,9_8 I,99963

92.30 3._320F-0_ 0.6505E-05 0.S_20E-0_ 0.1076E-01 0°1651E-0_ 0°_033E-0_ 0.9998 1,99965

92._0 O°_312E-OA 0o65_3E-05 0.$513E-03 0°18_bE-01 O.16_5E-Ok 0°2027E-0_ 0°9998 1.99965

92.50 0*2300F-0_ 0.6S62E-05 0.3505E-03 0*180_E-01 0.15WOE-Oh 0.20_0E-0_ 0°9990 1.99765

92,60 0.208_-08 0.65_1E-05 0.3_9TE-03 0,1870E-01 O.1_35E-_W 0*201b_-0% 0.9998 1.99985

92._0 O.Z2TSE-9_ 0*6_20£-05 0.8_90_-03 0,1868_-01 O,1629E-OW 0,2007_-0_ 0,999_ 1.99965

92._0 _,2203_-0_ 0.6_99E-05 O*3_A2E-03 D.)Bb6E-O] O.16_kE-OW 0.2001E-0_ 0,9998 1o_9965

92.90 0o_251E-0_ 0.6_7AE-05 0.8_75F-05 _.106WE-01 0.1519E-_W 0.199_E-0_ 0.9=990 1*99_65

93.00 O,E2_�E-OA 0.8_57E-05 O._WbTE-03 0*1862E-01 O.161kE-OW 0.1988E-0% 0.9998

93.10 0.2227E-0_ 0.6_36E-0% O.3WbOE-03 O.18&OE-01 0*1608E-0_ 0.19_1E-0_ 0.9990

93.?0 0.2210E-00 O.5W10E-05 0.3%53E-03 i O.1858E-01 O.1603E-OW O,1975E-OW 0,9_9_

93.30 D.2203E-OB D,_39SE-OS 0.3W_SE-03 '0.1856E-01 O°1598E-OW O.1969E-OW 0.9998

9_._0 0°2191E-08 O.&3T_E-05 O°3W38F'03 O,185WE-01 O. 1593E°0_ Oo1962E-OW 0°9990

93.50 0._180E-0_ 0°635_E-05 0.3_]0E-03 3ol852E-01 0.1588E-0_ 0.1956E-0_ 8.9998

9_°60 0,_158E-09 0._333E-05 0o3_23E-03 3,1850E-01 O°1805E-Ok 0.1950E-0_ 0.9998

9_.70 3._155E-3_ 0._313E-03 0.3_15E-03 O°18WSE-01 O. lS78E-qk O.19W_E-O_ 0.99_'8

93._0 3.21_5E-0_ 0.6293E-08 0.3_09£-03 0.1_6E-01 O.1573E-Ok 0.19_E-0W 0,9990

9_.90 O,213_E-O8 0.62T3E-05 0°3_01E-03 3.18Wk£-01 0.1560E-O& 0°1931£-0_ 0,9998

9k.00 0.2102£-0_ 0.6253E-05 0.839WE-03 O.18k2E-01 O. I563E-Ok 0.1925E-0_ 0.9995

0_.10 0.2111E-0_ 0,6_33E-05 0.3387E-03 0.18_0E-0t 0.185BE-Ok 0.1919E-0_ 0°9990

9%.20 0,_T00_-08 0._2118_-0S 0,8380E-03 0.1838E-01 0.15_3E-Ok 0.1918E-0_ 0.9998

9_.30 0,_389E-0_ 0,6193E _05 0,8378E-03 0.1836E-01 0*15_SE-0_ 0o190_E-0_ 0,9_

9b.bO 0._979F-0_ 0°61_E-08 Oo3365E-03 0=18_-01 0.15_3E-OW 0o1901E-0_ 0*9998

9_*50 0°_067_-0A 0.615k_-0_ 0°_3_8E-03 0,1_83E-01 0.153_F-0_ 0.1_95E-0¼ 0.9998

9_°60 0o_35_0_ 0*6135E-05 0°3351E-03 0o1831E-01 0.1533E-0_ 0.1839E-0_ 0*9998

9_.73 3.23WSF-O_ 0.6_15E-00 0.33W_E-03 0.18_9_-01 0.1520_-0% 0.18_3E-0_ 0.9{_98

9_._0 0._03_E-00 0.8096E-05 0*8337_-03 0°18_7E-01 0,1503_-0_ 0.187TE-0_ 0.9998

9_,90 0*_32WE-0_ 0,_070E-05 0.3330E-03 0,1828E-01 0.1519E-0_ O.18TIE-O_ 0.9998

95.00 0.2313E-3_ 0.6058E-05 0.8323£-03 0.1803E-01 0.151kE-OW 0.1055E-0_ 0.9998

95*I0 0.230_-0_ 0.605_E-05 0.8318_-03 0.1821F-01 0.1509E-0_ 0.1859E-0_ 0.9998

95.20 0,1990F-0_ 0.6019F-05 0°_309E-03 0°1819E-01 0.150WE-OW O. IRS3E-OW 10*9998

95.30 0.19_1F-08 0.6001E-05 0.8302E-03 0.1011F-01 0o1500E-0_ 0.18_IE-0_ i0.9998

95o_0 Ool�T1E-OA 0o5982E-05 0,3295E-03 0ol815ff-01 0.1_95E-0_ O.18_2F-OW i0,9_98

95.50 0.1961_-08 0.8968E-05 0.3_88E-03 0.1813E-01 O.l_90E°Ok 0.1R36E-OW !0.9998

95*50 0.1901E-0_ 0.59k_-03 0.3ZS|E-03 0.1811E-01 O.IkR6E-O_ 0.18_0E-0_ 0.9990

1.99965

1.999_5

1.99985

1.99966

1.99966

1.99966

1o997_6

1.99986

1.99966

1.9996_

_.99966

1.99966

t.9996_

1.90966

t.99966

1.999_5

1.999_6

1.99960

1.99967

1.9996T

1.99_6T

1.999_7

1.99967

I._976_

1.9996T

1.99967

Io9996T

95.T0 3.19WOF-08 0.5926E-05 0.32T5E-03 0.1810E-01 0.1k81E-Ot_ 0.182%E-0_ 0.9998 i 1.99_T
95.83 0.1_30E-39 0.5907E-05 0.8288E-0] 0o1808F-01 0.1W?6E-0_ 9. 1819E-09 0.9998 1.99967

95.90 0.19_0_-08 0.SFI89E-03 0.]261£-03 0*IR06E°01 0.1k?2E-0_, 0.1813F-0_ 0°9998 I 1.99967
g

z a 6N_)te: In these n1_hine-t_bulated va|u_s, th_ not;_li,._n E-06, [or ex,nnple_ indi_rates a multipl c tion fa{1_r Of I0-

!
ro
o
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0
oJ
!

FUNDAMENTAL

v,

(:leg I deg

0.651 I BB.OW7

0._50 [ 88.0_9

0._50 I 88.051

0.6_.9 1 88.05k

O,_B 1 88.0S6

0.6_T i se

0.6_T i 88.050

0.6W,5 1 88.052

0.6_5 1 Bq.055

0,6l_8 1 88.051

0.6k_ I _8.0_9

0._3 I 8B.OT1

0.5W2 I 88.073

0o6_2 I BA.375

0.6_I E 88.3?8

0.6_0 [ 88.0_0

0.639 1 88._2

0.639 ] _8.0_I=

0.638 i 88.0_6

O.&3T ] 88.088

0.637 88.090

0.636 88.093

0.635 88.095

0.635 88.09T

0.632 88.13_

0.6_ 88,099

0.633 89.101

0.532 I_8.105

0.631 i88.10?

0.630 I88.I09

0.630 188.111

0.629 188.115

0.628 188.116

0.628 188.118

0.627 188.170

0.626 188.1Z2

0.626 I88.17k

0.625 88.1Z5
0.62_ 188.¸128

0.62_ 188.1_0

0.523 188.132

0.622 188.15k

0.621 {88.156

0.621 I88.158

0.620 I88.1_0

0.619 I88.1_?

0.619 188.1_k

0.618 i88.I_5

0.517 88.1_8
0.61T 188.'150

0.616 188.152

0.615 i88.15k

0.615 1188.156

0.51k 88.158

0.613 88.158

0.611 8B.156

0.613 88.1_2

0.612 ¸ 88.15_

0.610 r2

0.809 ?_

0.508 = 15

0.608 88,ITT

0.60T 8B.IT9

0.606 88.181

0.606 88.19_

0.605 _8.185

O.60W 88.18_

0.60k 88.I89

0.608 88,191

0.602 88.193

0.502 88.195

0.601 88.1_T

0.601 88.1_8

0.600 88.200

0.599 8B.2_2

0.599 88.70W

0.598 88.2_6

FLOW _QUATZONB

M 2 P2/PI

3.W_I3 9679.T

3.W_73 9T_5.8

_._73 _83_.3

0.W_13 9856_5

13._k73 9901.0

13. WW?3 ,921.2

3._23 9990.2

)._W?3 10012.S

}.WW73 I00_W.9

3,WW?3 I0057.B

3.WW?3 10029.8

0.W_73 70102.2

3.WW?3 1012k.7

3.k_73 ?01k7.23 W4?3 10169.8

}.WW/3 )0192._
i0._23 1021_.9

i3.gk73 I02_7.5

13.W_23 10260;2

i)._r3 10282.8

3._23 I0305.5

3.k_23 T0351.0

3.W_73 10373.7

3._w23 ?0396.5

3._I3 )0k19.3

3.W_23 _Ok6S.O

_.W_?3 tOW8?.9

!3.W_73 I0510.3

3 W_73 _0553.8

13._W?_ )0556.7

)._Wt3 I05_9.T

3,_k23 10602,7

3.kk?3 0525.8

3._k?3 06_8.8

3._W23 0671.9

3.khf3 0695.0

3._?3 0718.2

3.W_73 07k).3

l)._h?3 076_.5

!3._kT3 O?S?.T

3._k23 0_11.0

3._23 083W.2

3._73 085?.5

).g_T3 0880,8

3._73 090W.2

3.kk_3 0927.5

3.WW73 0950.9

3._T3 097_.3

3. kb?_ 099T._

3._k73 1021,2

3.k_T3 1068.2

3.W_Y3 1091.8

3.k_13 1115._

3._kr3 1138.9

3.W_13 1162.5

3,W_r3 1136.2

3.W_T3 1209.8

3. W_?3 1233.5

3.wqr3 1257.2

3.W_r3 1281.0

3.W_73 130k.7

3.WqT3 t328.5

3.WkT3 1352._

3,WW73 13T6.2

).kWh3 1WO0.O

3.W_13 1k_7,8

5.WW73 1_TI.8

P2/Pl T2/TI i

3.998 2h20.9

3,998 2_76._

3.(M1'8 2k31.9

8.998 2klT.k

_.985 2kkS.W

3.998 2k5_.0

3._98 2k59.5

3.998 2k55.I

3.998 2_T3.6

3.998 2k76.2

8.998 2k81.7

3o998 2kST.3

3.998 2k92.9

3.998 2_98.S

3._99 253_.1

3.999 2509.7

3.099 2515.3

3.999 2570.9

3.999 2826.5

5.999 28_2.1

3.999 2537.T

3.999 28k3.W

3.999 2569.0

_.999255_.7

3.999 2560.3

3.999 2571.6
3,999 2566.O

3.9991257T.3

3.99912583.0

5.9992588.T

3.999!259W._

3.999i2600.1

3.999 _805.8

3.999 2611.5

3.999 2617.2

3.999 2682.9

3.999 2828,6

3.999 263_._

_.999 26k0.I

3.999 26W5.9

3.999 2851.6

3.999 265T. W

3.999 266_.1

3.999 2668.9

3._99 26T_.7

3.999 2680.8

3.999 288_.3

8.999 2692.1

8.999 2697.9

3.999 2703._

3.999 2709.5

3.999 2715.3

3.999 2721.1

3.999 2727.0

3.999 27|2.8

B._9922_8.7

3.999!22_o5

3.999 12750.k

8.999 _75_.2

3.999 _?62. 1

3.999 _158.0

3.999 ??73.9

_.999 2779._

3.999 ._78 S. 7

3.99_ _791.5

3.999 T92.5

3.999 ?805.1_

3.999 ._809o 3

3.999 _818o2

3.999 _821.2

3.q_9 _822.1

3.999 _83_.1

3.999 ?839.0

3.999 ! :'1_5.0

3.999 ._85C}. 9

3.999 ?862.9

3.999 868.9

3.999 _87W.9

Pt 2/Pt, 1 I Pt,2/Pl M

0.33'57E-0k 11175.3 88.00

0.33WSF-OW 11_01.1 88.10

0.333WE-0_ Ilk27.0 8B.20

0.332]E-0_ 11_53.0 88.30

0.3312E-0_ I1W78.9 BS.kO

0.33008-05 1150k.9 88.50

0.3289E-0_!11530.9 88.60

0.3278_-0_111557.0 88.70

0.3267E-0W 11583.0 88.80

0.32668-0_ 11609.1 88.90

0.32_5E-0W 11635.3 89.00

)._2]WF-OW 11661.k 89.10

0.3223E-0_ 11687.6 89.20

O.:321_E-OkltlT13.B 89.30

0.3202E-Ok II_k0. I 09.W0

0.3 91E-Ok 11755._ 89.50

0._1808-0_ 11292.7 89.60

0.]170E-0_ 118|9.0 89._0

0.31598-0_ tl8_3._ 89.80

0.31hOE-Oh 11821._ 89.90

O.]IBSE-OW 11898.2 90.00

0*3128E-0_ I192k.5 90.10

0.3117_-0k 11951.1 90.20

0.3107E-0_ 119T7.5 90.30

0._097E-0_ I_00k.2 90.k0

0.308_E-0_ 12030.8 90.50

0.30?_E-0_ 1_057.W 90.60

0._0668-0_11208k°0 90.T0

0.30568-08112110o6 90.80

0.30_6E-0_il21.37.3 90.90

0.3036E-0_ 1216W.1 91.00

0.3026E-0W 12190.8 91.10

0o30168-0W 12217°6 91.20

0.3005E-0_ 122_.W 91.30

0.2996E-0_ 122T1.2 91.W0

0*2_85E-0_ 12298.1 91.50

0.2977E-0k 12325.0 91.60

0.296TE-0_ 12351.9 91.70

0.295TE-05 12_78.9 91.80

0.29k86-0_ 12_05.8 91.90

0.2938E-0_ 12_32.9 92.00

0°2928E-0_ 12_59.9 9_.10

0.29|98-0_ 12_82.0 92.20

0.2909_-0_ 1251k. I 9_.30

0.2900E-0_ 125_1.2 92._0

0.28918-0_I 2568.k 92.50

0.2881_-0_112595.5 92.60

0.2872E-0_i12622.8 92.?0

0.28638-0_)2650.0 92.80

0.285_E-0_ 12677.] 92.90

0.28_E-0_ 1270_.& 95.00

0._8358-0_ t2131,9 93.10

10.2826E-0_ 12759.3 93.20

O.?81TE-Ob 12_86.7 93.30

O.2808E-OW 1281_.1 9]._0

0.27998-0_ 128_t.6 9_.50

0.2TqOE-O_ 12869.0 93.60

0.27818-0_ 12896.6 93.70

0.27T_E-0_. 1292b. I 93._0

0.276]E-0_ 12951.7 93.90

0.2758E-OW 12979.3 9k. O0

O.27_6F-Ok 13006.9 9_.10

0.2737E-0_ 1303_.6 9W.20

0.2728E-05 !13062.2 9N.30

0.2720E-Ok 113090.0 9_.WO

0.2711/-0W 113117.7 9W.50

0.2702E-0_ 31W5.5 9W.60

0.269hE-0_ 317_.3 9k. TO

O°2688E-Ok 3201.1 9k.80

0.26778-0k 3229.0 9b.90

0.26698-0_ 3256.9 95.00

0°26608-0_ 328k.8 98.10

0.26528-0_ 3312.8 95.20

0.26_36-0k 33_0.7 95.30

0.76358-0W 3368.8 95._0

0.2627E-Ok 3396.8 95.50

0.26198-0_ 3_2W.9 95.60

0.26108-0_ 3W53.0 95.70

0.26028-0_ 3W81.I 95.80

0.259_E-0_ 3_09.2 05.90
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TABLE I.° VALUES FOR RATIO8 OF

M

96.00
96.10

96.20
96.30

96.k0
96.50

96.60
96. T0

96.80
96.9_

97. O0
9?'. 10

9?.20
9?.30
9T. kO

91%5D
97.60
97. ?0

9"P. 80
9T. 90

98.00

98.10
98.20
98.30

98._0
98.S0
98.60

98.70
98.80

98.90.

99.00

99.10
99.20
99.30

99. k0
99.50
99.60

99.70
99.80

99.90.

100.00

P/Pt P/Pt T/T t a/a t alP t A*/A

0.'1910E-08
0.'1900E-08

0.'1891E-08
0.'1 _81E °0.8
0.1971E-08

0.1861E-08
0."1852E-08

0..'IBII2E - 08
0.1 833E-08

0.1S23E-08

O.qBlkE-O8
O.:IBOSE-OB
0.1795E-08

0.3tB6E-08
O.1TT1E-O8
0..1TSBE-O9

0.17S9E-08
O._TSOE-O8

0.1TblE-08
0.1r32E-O8

O._T23E-O8
O.'171kE-OB

0.1TOSE-08
I0.'1697E-08
!0._688E-08

0.1_80E-08
i0.1S71E-08
0.1663E-08

0.15$5E-08
O.'15k6E-08

0.'163BE-08

0._530E-08
0.1522E-08
0.3513E-09
0..160SE-08

0.1597E-08
0.1S89E-08

O.ISBIE-O8
0.1573E-08
0.]566E-08

0.1558E-08

0.5870E-05

0.5952E-'05
0.5B3_E-'OS

0.5816E-0.5
O.5798E-OS
0.5780E"05

0.ST62E-05
O.57kkE-O5

0.5725E-05
0.STOSE'-OS

0.5691E-05
0o567_E-05

0.5656E-05
0.5538E-05

0.5621E-05
0.560kE-05
0._586E-05

0.5569E-05
0.5552E-05
0.5515E-05

0.551.8E-05

;0.5501E-05
O.5kOSE-'OS
O.5k68E'-'05

O.5k$1E-O5
0.SkBSE-O5

O.5k18E-O5
0.SEOZE-O5
0.5385E-05

0.5369E-05

0.5553E-05
0.553TE-05
0.5320E"0S

0.S50kE-g5
0;5|88E-05
0.5_7'3E-05

0.5257E-05
O.52k1E-O5
0._225E-0S

0.5209E-05

0.539kE-05

0..3&SkE-03
0.|2_7_-03

0.$2_1E-03
O.323'k.E-03

O.]Z27E-03
0._221E-0.3
0.$21kE-03

0.3207E-03
0.$201E-03
0.$I9kE-03

0.$18tE-03
0.3181E-03
0.$17kE-03

0.$1_8E-03
0.31filE-03

0._15SE-'03
0._1_8E-03
0._1_'2_-03
0.3136E-03

O.$1zgE"03

Oo 31Z_,E-03
0.3116E-03

O.SI IOE-,O 3
0.31OkE-03
O. IO.9T'E-O 3

0.1J091_E-03
O. $0.85E-03
0. $ 079"E -03

O.$0.T2E-03
O.]06&E-03

0.$060.E-03
0.$05kE-03

0._30bSE-0.3
0.30_EE-'03
0.$03_5E-03

0.3029E-03
0.$0.2_E-03
0.3017'E-03

0._01 I_-03
0.5005E-03

0.2999E-011

).180kE-Ol

0.1802E-01
0.1800E-01
0.1798E-01

0.1796E-01
).'1_93E-01

O.'IT�_E-01
O.'1T91E-01

0o'1709E-01
0,1787_-01

0.1785E-01
0.1TBkE-OI

0.'1782E_01
0. I780_-01

O.'ITTSE-01
O.'lTT6E-01
O.'177_E-01

0.'11773E_01
O.'ITTIE-01
0.1769E-01

0.176_E-01

0.1T65E-01
0.'176kE-01
0.1762E-01
O.1TBOE-01

0.1TS8E-01

0.'1756E-01
0.'1755E-01
0.1753E-01

0.1751E-01

0.1Tk�E-01

0.17_8E-01
O. I71MSE-01

iO.'lTl_E-01
0.171_2E_01
0. I7_0E-01
0.'17_9E-01

0.1737'_-01
O.IT_E_01

0.17_kE-01

0.'17_2E-01

O._6TE-Ok
O.[k63E-Ok

0.1kSBE-Ok
0.1_55E-Ok

O._bk�E-Ok
O.'lk_kE-O_
O.'lk_OE-Ob

0.1_PSE-Ok
O.1_31E-Ob

0.1k27E-Ok'

O._k22E-Ok
O.lklBE-O_
O.'l_13E-Ob

0.1_kO�'E-Ob
0.1kOSE°Ok

0.1_OOE-Ok
0.1396E-Ok
0.1392E-0_
O. T388E-Ok

O.-1383E-Ok

0.13T9E-Ok
O.33TSE-Ok
0.13TIE-Ok

0.1367E-OE
0.1_62E-06

O.1358E-Ok
0.1:35kE-0.k

0._350E°0b
O.'li3k_E-Ok
0.13k2E-Ok

0.1331BE-Ok
0.1_fk.E-Ok

O.q330E-Ok
O.'l_26E-Ok
O.]-.322E-Ok

0.1.'.'.'310E-0%
0.131kE'Ok
0.1_310E-Ok

O. t306E'O_
O.[302E-Ob

0..'1298E -Ok

V/V 0 v/a*

0.'] 80.TE-OII, }. 99@_ 1. 9996;'P

O. 1802£-09 0.99_8 1.99968
O.'lT96E-Oq 0.9998 1.99968
O. ] T90B-Oli 0.99_8 1.99968

0.1?BSE-O_ } . 9,9:98 1.99968
0.1 ?_�E-Ok 0.9998 1. 99968
0..t tTlIE-0.k 0.9998 1.99968

O. 1T61_E-O_ 0.99@8 1.99968
0..'1T 63E-0.11. 0.9"9':98 .9996.8

0.] 751rE_0_ 0.99:98 .99960

_). 1FS2E-Ok. 0.9998 .99968
D.'11rbTE-O_. 0-.99#8 1.99968

_). l_k 1E:-OIt 0.99_8 1. 999158
_.'1 _tl6E-Ok O. 99_8 1. 9996_

0._ tilE-Oil 0.9:998 1.99968

0.1723E-0_ 0.99@_ 1.9@968
0.'!T2 OE-0.k 0.99@8 I. 99969
D.1 T I$E-0.q 0.99':9"8 1.99969
l.:1TO9E-Ok O._Pqo 1.99:969 _

I.;i 7"ObE-O_ O. 9_90 1.99969

O._699E-Ok 0.9998 1.99969
0.169kE-0_ 0.9998 1.99969

_.IE_9E-O_ 0.99_8 1.99969
0.1683E-Ok 0.99@8 1_99969
0.1_7_E-0; 0.99#8 1.99969

O._ST'3E-O_ 0.9:9:98 1.99969
0._66_E-0_ 0.999_ 1.99969

0.._56_E-0.k 0.9998 1.99969
0._558E-0_ 0.9998 1.99969
0._653E-0_ I._;e9-8 1.99969

0._6_8E-0_ ).999_ 1.99969

0.._6k3E-Ok 0.9994_ 1.99969
O._E-Oq 0.9@98 1.99970
0._533_-0_ 0.99:98 1.99970

0._628E-'0_ 0._ 1.99"9_0
0._623E-0_ 0.9994_ 1.999T'0
O.q618E-Ok 0.99@8 1.9997"0

O._51bE-'Ok 0.99'98 1._9970
0._ 609E-':Ok 0.9998 1.99970

O_lSOkE-Ok 0.99@8 1.99970

0._]$99E-0_ 0.9999 t.999T0

I
r0
o

Note: In these machine-tabalated values, the notation E-06, for example, indicates a multiplication factor of 10 -6.
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FUNDAMENTAL FLOW EQUATION8

Od

0
0,1

I

_, v, M2 p2/p 1 p2/p ! T2/T 1
deg deg

0.597 88.210 3.547] !1519.T _.999 2880.9
0.596 88.212 _.5573 t1553.7 3.999 2886.9

0°596 88.21] 3.5573 11567._ 3.999 2892.9
0.595 88.ZI5 3.5573 11591.8 3.999 2898.9

0.595 88.217 3.5_73 71615.9 _.999 2905.9

0.59_ 88.219 3.55_3 t16_0.0 3.999 2910.9
0.593 88.221 3.5_T3 7166_.1 3.999 2917.0

0.593 88.223 3.kk73 11_88.3 3o_99 2923.0
0.592 _8.225 3.kkT3 t1712.5 fi°999 2929.1
0,591 88.226 3._G?3 11738°7 3,999 2955.1

0,591 88.228 3._k73 rlP60.9 3.999 2951.2

0°590 88.230 )okkT3 I1785.2 3.999 2957.2
0,589 88.232 3.5k73 T1809.5 3,999 2953.3

0.589 88.23k 3.5573 11833.8 3,999 2959._
0.588 88.235 3.k_73 11858.1 3,999 2965.5

0.588 88.237 3.5k13 71882.5 3.999 2971.6
0,587 88.239 3._k73 11906.9 3,999 2977.7
0.586 88.251 3._73 119$1.3 3.999 2983.8

0.586 88.2_3 3.k_73 11955.T 3.999 2989.9
0.585 88._k 3°_k73 719f10.2 3.999 2996.0

0.585 g8.256 3.k573 12005.7 3,999 3032.1

0.58k 88,258 3.5k73 12029.2 3,999 3008.2
0.583 88,250 3.5573 2053.7 _.999 301_.k
0,583 B8._52 3._73 1207_.3 3.999 3020.5

0.5821 88,253 3.55?3 12102.9 3.999 3026.7
0.582 88.255 3.5_73 2127.5 3.999 303'2.8

0.581 88.757 3._k73 t2152.1 5.999 _039.0
0.581 88._59 3.k_73 12176.8 3.999 3055.1
0.580 88.250 ).k_T3 122_1.5 3°99_ _0_1.3

0.5_ 88.262 ).k573 12226.2 3.999 3057.5

0.57'9 88.2_k 3._k73 12250.9 3.999 3063.7
0.57'8 89,255 3._573 12275.7 3,999 3069.9
0°578 88.267 )._73 12300.5 3.999 3076.|

0,577 88.269 3._73 12325°3 3.999 30_2.3
0,576 88.271 3.5k73 12350.1 3.999 30_8.5
0,576 88.273 3.5573 12375,0 3.999 3095.7

0.575 8B.2Tk 3.5573 12399.9 3.999 3100.9
0.575 89.276 3.k573 12_25.8 3.999 3107.1

O°5Pk 88,278 3°5573 12_k9.7 3.999 3113._
0.$7_ 8_.280 3.5_73 12_75_7 3.999 3119.b

Pt,2/Pt, l Pt,2/Pl M

0°2586E-0_ 1_537.k 96.00
0°2578E-0_ 13565°7 96.10

0.2STOE-Ok 13593.9 96.20
0.2552F-0_ 13622.2 96.30

O,_55_E-Ok 13650°5 96._0
0.25_6E-Ok 13678°8 96.50
0°2538E-0_ 13707.2 96.60

0.2530F-OW 13735.6 96.70
0.2522E-0_,13764.0 96.80

0.2515E-0_ 13792.k 96.90

0.2507E-05 13820.9 97.00
O.2_�qE-OW I3BW�.k 97.10

0.2k91E-O_ 13'878.0 97°20
O.2kBSE-OW 13906.5 97.30
0.2k76E-Ok 13935.1 97.k0

0.2_69E-Ok 13963.8 97.50
0°2_61E-0_ 13992._ 97.60

0.2_53E-0_ 1_021.1 97.70
0.2kkbE-O_ lkOk�.8 97.80
0.2638E-Ok 1k078.6 97.90

0.2k31E-O_ lk107.5 98.00
O.2k25E-Ok 15136.2 98.10

0.2kiTE-05 lk165.0 98.20
0°2_09E-05 lk193.9 98°30
0.2_01F-05 15222.7 98.k0

0.2_95E-0_ _251.7 98.50

O.238TE-Ok 1_280+6 98.60

0.2380E-Ok lk309.6 98.70
0.2372E-0_ Ik338.6 98.80
0.2365E-OG IG367.6 98.90

O.2_58E-Ok lk39_.7 99.00

0.2351E-0_ l Z_.25.8 99.10
O.23kbE-O_ lk_5_.9 99.20

0.2_37E-05 lk_8_.1 99.30
0.2_30E-0_ lk513.3 99.k0
0.2323E-05 1k5k2.5 99.50
0.2_16E-0_ 1_71.7 99.60

0.2]09E-Ok 1_60|.0 99.70
O.2302E-Ok lk630.3 99._0
O°_2295E-OW 1_559.7 99.90

0,573 88,281 3._573 12k99._ 3,999 3125.9 0.2288E-Ok 1q_589.0 t00.00
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